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A fasteners specialist, of a large aircraft corporation, through Flats for wrenching 
: exhaustive tests, has recently proved the importance of the = 
= clamp-up factor in sonic fatigue performance. Superior clamp-up = Breaks off 
is a strong characteristic of Voi-Shan’s new V-Bolt blind fastener, =3 at specific 
on a mechanical property now recognized as vital in combating sonic location 
fatigue. The V-Bolt satisfies a wide range of requirements in the 
€ : difficult one-sided structural assembly function, in addition to its hae 
many general purpose roles as a high quality fastener. Simplicity 
and efficiency of design in the V- Bolt allow a flexibility of use; thus 
saving in installation costs ® V-Bolt is manufactured in a variety Bie Alternate 
of materials to Voi-Shan’s renowned high standards of excellence. ‘ 2 Hexagonal head 
It is available in a range of diameters 5/32” to 3/8” in both counter NIN V-Bolt 
sunk and hexagonal head configurations from stock. Other sizes 5 Nas 7 
: available on request. Industry's high shear and tensile strength BSNS 
aes requirements are easily surpassed by the V-Bolt = Existing crib- g i | a 
stock tools are used for either head style V-Bolt installation. Pa 4; SS 
oN 
; Use the V-Bolt for all your general purpose fastening needs and 3 lp + Bolt 
= save in installed cost. ’ 


VOI-SHAN MANUFACTURING COMPANY 


A DIVISION OF VOI-SHAN INDUSTRIES, INC. 
: 8463 Higuera Street - Culver City, California { 
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VERLORT 


very long range tracking\\radar. 


Each Discoverer satellite suc- 
cessfully launched and placed 
in orbit has emphasized the de- 
pendable performance of Reeves 
Very Long Range Tracking 
Radar. This broad background 
of successful experience, and 
the skilis and capabilities which 
have made VERLORT possible, 
led NASA to select Reeves as 
the producer of the tracking 
radars for Project Mercury. 


Hence, when the first astronaut 
is launched on his epochal jour- 
ney... Reeves and VERLORT 
will be on duty at every track- 
ing station ... a dependable 
lifeline to earth through every 
moment of his orbit and return. 


Whatever your needs may be in 
the fields of guidance and track- 
ing radars, from ground support 
to outer space, the use of 
Reeves’ exceptional, proven ex- 
perience and capabilities should 
be your first consideration. 


Qualified engineers who are seeking re- 
warding opportunities for their talents in 
this and related fields are invited to get 
in touch with us. 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation 
of America 


Roosevelt Field, Garden City, N. Y. 


life 
line 
to 
earth 


for the astronaut... 
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Silastic Is Always Ready for Use; 
Unaffected by Time, Oxygen, Ozone 


Cabin decompression is a possibility (even though remote) in a jetliner 
flying at 30,000 feet or higher. In such emergencies, high flying commer- 
cial jets provide for passenger safety with automatic positioning oxygen 
masks. If decompression should occur, these silicone rubber masks will 
immediately pop out of their storage compartments, ready for the seat 
occupant to slip over his face. 


Why are these masks made of Silastic®, the Dow Corning silicone rubber? 


Here are the requirements as enumerated by the manufacturer, ARO 
Equipment of California, Los Angeles. Although it’s stored crushed 
in a small area, the mask must return to its original shape without 
damage. It must be odorless; nontoxic in direct contact with skin; 
easy to clean and sterilize; flexible to —65 F; withstand a test of 
72 hours at 160 F temperature without visible damage; and, be 
resistant to the cracking and checking effects of oxygen and ozone. ‘ ? 
Vee ; . . Most rubber companies can provide you 
Furthermore, the masks must retain these properties and remain . il : 
. 66s +99 1 ete with parts made from Silastic and engi- 
reliable for an “in service” life of more than three years! . 
neered to your specific needs. For full 


Silastic meets all of these operating and storage requirements. information write Department 1016B. 


The nearest Dow Corning office is your 
number one source for information and 
technical service on silicones, 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON, D. Cc. 





AVIATION CALENDAR 


Apr. 12-13—Symposium on Information and 
Decision Processes, Purdue University, 
Lafayette, Ind. 

Apr. 17-28—14th Technical Conference, 
International Air Transport Assn., Queen 
Elizabeth Hotel, Montreal, Canada. 

Apr. 18-20—Symposium on Chemical Re- 
actions in the Lower and Upper Atmos- 
phere, Stanford Research Institute, Mark 
Hopkins Hotel, San Francisco, Calif. 

Apr. 20—Eastern Regional Meeting, Insti- 
tute of Navigation, Shoreham Hotel, 
Washington, D. C. 

Apr. 20-22—General Meeting, American Me- 
teorological Society with the American 
Geophysical Union, Washington, D. C. 

Apr. 22-25—Annual Meeting and Confer- 
ence, American Assn. of Airport Execu- 
tives, Broadmoor Hotel, Colorado Springs. 

Apr. 24-27—32nd Meeting, Aerospace Medi- 
cal Assn., Palmer House, Chicago. 

Apr. 25-27—Ninth Annual Conference on 
Electromagnetic Relays, Oklahoma State 
University, Stillwater, Okla. 

Apr. 26—Session on Air Transport Prob- 
lems, Society of Automotive Engineers’ 
Pacific Northwest Section, New Wash- 
ington Hotel, Seattle, Wash. 

Apr. 26-27—High Temperature Materials 
Conference, American Institute of Min- 
ing, Metallurgical and Petroleum Engi- 
neers, Pick-Carter Hotel, Cleveland, Ohio. 

Apr. 26-28—Liquid Rockets, Propellants 
and Combustion Conference, American 
Rocket Society, Palm Beach, Fla. 

Apr. 26-28—Seventh Region Technical Con- 
ference, Institute of Radio Engineers, 
Hotel Westward Ho, Phoenix, Ariz. 

Apr. 27-29—13th Annual Air Meet, National 


(Continued on page 6) 
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new Miniature 
AGASTAT 
is the compact 


time /delay /relay 





In avionics, the more space and weight you can save in the control package, 
the more you can pack in the pay load. Ergo, the Miniature Agastat 
time/delay/relay. 

Weighs only 15-0z. Less than 2-in. square. Just short of 5-in. tall. Meets 
the environmental specs of MIL-E-5272 A. Adjustable for time delays from 
0.03 to 120 seconds. Operation is electro-pneumatic—recycling, virtually 
instantaneous. 

Over the years, Agastats have built an enviable record for reliability and 
accuracy in many critical applications. These new products of Agastat re- 
search are no exception, and they will perform under extreme environmental 
conditions to the most exacting standards. 

We'll be glad to send you complete specs. Just write Dept. M1-14. 


ELASTIC STOP NUT CORPORATION OF AMERICA 
ELIZABETH DIVISION = ELIZABETH, NEW JERSEY 


IN CANADA: ESNA CANADA LTD., 12 GOWER ST., TORONTO 16 
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MAGNETIC CONTROLS COMPANY 


in heat controls 


for jet windshields 
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Convair 880 jet airliners are first to use new, advanced 
design anti-fogging, anti-icing heat control systems 
developed by Magnetic Controls Company. 


Windshield icing and fogging problems are considerably 
more complex for jet airliners, compared with those en- 
countered by piston engine planes. With jet travel, faster 
speeds, higher altitudes, plus greater extremes in tem- 
peratures and atmospheric pressures, many new problems 
develop. Magnetic Controls proportional heat control 
systems have helped to solve these problems for Convair 
880 jets. The Magnetic Controls systems offer four distinct 


advantages: 


® Automatic compensation for windshield aging. 

® Ultra-reliable, fully static design. 

® Elimination of thermal shock for longer windshield life. 
® Superior accuracy — proportional plus integral control. 


For complete information about this system and how it 
may help you obtain precise, accurate heat control for 
many applications, write or phone Magnetic Controls 
Company today. 


6413 CAMBRIDGE STREET ® MINNEAPOLIS 26, MINN. @ WEst 9-469] 


Heat Control Systems @ Static Inverters @ Voltage Monitoring Systems 








AVIATION CALENDAR 


(Continued from page 5) 


Intercollegiate Flying Assn., Texas A&M 
College, College Station, Tex. 

Apr. 30-May 4—Seventh National Aero- 
space Instrumentation Symposium, In- 
strument Society of America, Adolphus 
Hotel, Houston, Tex. 

May 2-4—Electronic Components Confer- 
ence, Institute of Radio Engineers, Jack 
Tarr Hotel, San Francisco, Calif. 

May 3-5—17th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C. 

May 3-5—Nuclear Applications in Space 
Conference, American Rocket Society/ 
Oak Ridge National Laboratory, Gatlin- 
burg, Tenn. 

May 4-5—Second National Symposium, Hu- 
man Factors in Electronics, Institute of 
Radio Engineers, Marriott-Twin Bridges 
Motor Hotel, Arlington, Va. 

May 8-10—National Aerospace Electron- 
ics Conference, IRE, Miami and Biltmore 
Hotels, Dayton, Ohio. 

May 8-12—Annual Meeting, Airport Opera- 
tors Council, Carillon Hotel, Miami 
Beach, Fla. (AOC-American Society of 
Civil] Engineers’ Joint Seminar, “In- 
creased Capacity of Airport Systems,” 
May 11-12.) 

May 9-11—Western Joint Computer Con- 
ference and Exhibit, Ambassador Hotel, 
Los Angeles, Calif. 

May 11—Air Force Office of Scientific Re- 
search Lecture and Banquet in honor of 
the 80th Anniversary of Theodore von 
Karman, Sheraton Park Hotel, Washing- 
ton, D. C. 

May 12—National Armed Forces Day Din- 
ner, Sheraton Park Hotel, Washington, 
D. C. 

May 15-16—Region One Air Traffic Control 
Assn. Convention, Hotel Bradford, Bos- 
ton, Mass. 

May 15-16—Aviation Fire Safety Seminar 
and ‘Technical Session, National Fire 
Protection Assn., Hilton Statler Hotel, 
Detroit, Mich. 

May 15-17—National Symposium on Micro- 
wave Theory and Techniques, IRE, Sher- 
aton Park Hotel, Washington, D. C. 

May 15-18—20th Annual National Confer- 
ence, Society of Aeronautical Weight En- 
gineers, Sheraton Hotel, Akron, Ohio. 

May 22-24—National Telemetering Confer- 
ence, Sheraton-Towers Hotel, Chicago, Ill. 

May 22-24—Fifth National Symposium on 
Global Communications, Institute of Ra- 
dio Engineers, Hotel Sherman, Chicago. 

May 26-June 4—24th French International 
Air Show, Le Bourget, Paris, France. 

May 31-June 2—University of Michigan’s 
Seventh Annual Radar Symposium, Ann 
Arbor, Mich. 

June 2-3—12th National Maintenance and 
Operations Meeting, Reading Aviation 
Service, Inc., Reading, Pa. 

June 13-15—National Joint Meeting, In- 
stitute of the Aerospace Sciences and 
American Rocket Society, Ambassador 
Hotel, Los Angeles, Calif. 

July 25-Aug. 10—International Trade Fair 
and Aviation Exhibition, McCormick 
Place Exposition Center, Chicago, III. 

Sept. 4-10—1961 Flying Display and Exhibi- 
tion, Society of British Aircraft Construc- 
tors, Farnborough, England. 





AVIATION WEEK, April 10, 1961 








Avco andes 
better 
communication 
in combat areas 


The newest 


nications 
the U.S 
Aveo’s 


ombat area FM commu- 
lipment standardized by 
my Signal Corps is 
VRC-12. 


Designed, developed and produced by 


Aveco’s | 
the AN 
band f 
megac' 


compl 


onics and Ordnance Division, 
-12 series utilizes narrow- 

modulation, covers 30-70 
is 920 channels and offers 
itomatic tuning. 


Rugged and compact—one-seventh the 


size an 
equipm« 


is com] 


-thirds the weight of the 
replaces—the AN/VRC-12 


in every way with manpack, 





UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS ... WRITE AVCO/ELECTRONICS AND ORDNANCE TODAY, 


MAVEO / crectronics 
AND ORDNANCE 


DIVISION 


portabl | airborne FM radio sets 
being d ped by the Army for use in 
forward bat areas. 

Reducing the problems and enhancing 
the effectiveness of communications— 
wheth« the Army, Navy, Air Force 
or NASA—are among Avco’s proven and 
most hig leveloped capabilities. 

If you have a communications problem, 
why ne nsult Aveo’s Electronics and 
Ordna1 livision. Write: Director of 
Marketing, Communications Section, 
Electronics and Ordnance Division, 
Aveo ( tion, Cincinnati 15, Ohio, 


AN/VRC-12 combat area 
| communications equipment. 

















A new switch on jet starting for the Boeing 727 


The Sundstrand dual-purpose electric starter-drive 
for the new Boeing 727 short-range jetliner offers 
many operating and cost advantages. 

This new starter-drive is derived from reliable 
Sundstrand constant speed drives that power the 
electrical systems of the Boeing 707, 720, B-52, and 
the Douglas DC-8. 

It combines the two functions of engine starting 
and transmission of power to a constant frequency 
a-c electrical generator, in a single lightweight unit 
integrated into the design of the 727’s tail-mounted 
nacelles with the P&W JT8D-1 turbofan engines. 
A single on-off switch per engine selects the mode 
of operation. 


This new system also permits electric cross-starting 
from a single idling engine . . . allows the use of 
400-cycle electrical ground service through a 
single ramp outlet . . . minimizes ground handling 
equipment for starting engines . . . and provides 
power for electrical system check-out without 
engine light-up. 


Considerable economies in weight, initial cost, 
service, and maintenance are obtained by eliminat- 
ing the separate starter. The starter-drive is war- 
ranted for 2500 hours of operation. Overhaul 
expense, maintenance, and operating costs have 
been greatly reduced. Write or call your nearest 
Sundstrand Aviation office for complete details. 


SUNDSTRAND AVIATION 


DIVISION OF SUNDSTRAND CORPORATION, ROCKFORD, ILLINOIS 


Hawthorne, California; Rockford, Illinois; Dayton, Ohio; Seattle, Washington; 














District Offices in: Arlington, Texas; . 


Stamford, Connecticut; Washington, D.C. 
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From jet aircraft and missiles to automobiles and frac- 
tional horsepower motors, Purolator filters are part of 
advanced engineering design 


Sixty-five Purolator filters perform vital functions on the 
Boeing 707, 720, Douglas DC-8, Convair 600 and Convair 
880. Purolator filters form an integral part of such missile 
systems as the Hawk, Polaris, Jupiter, Atlas Terrier and 
Hound Dog. 


Filtration 
for Every Known 


Fluid 


There go 


Purolator 
tifters! 





BOLING sZt 





In fact, we filter all fluids 
aircraft, rockets, automobil 
air, fuels, lube oils, or hy 
Purolator filter is designed 

Do you have an engin 
would benefit by filtratior 


vital to the proper operation of 
nd other machines — be they 
iulic fluids. In each case, the 
pecifically for the job. 
ng development in mind that 
? We're the world’s largest, most- 
diversified maker of filters. Chances are, one of our more 
than 2,000 units will do the job. If not — we'll design and 
make a filter that will. Let us know your requirements. 


PURQOLATOR 


PRODUCTS, INC. 


RAHWAY. NEW JERGEY. AND TORONTO, ONTARIO. CANADA 
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_.-. in the cockpit 


As a result of development by the 
Magnavox Company in conjunction with 
the Navy Department, every Chance 
Vought F8U-2N Crusader Fighter Pilot 
sees the target at a glance—day or night, 
in any kind of weather. 

Here are the eyes of a modern weapons 
system . . . a component that delivers 
the range, weight and reliability so abso- 
lutely necessary to successful tactical 
operations. 

This airborne radar system is just one 
of many systems which have been and are 
being designed and produced to satisfy 
the tactical requirements of the military AIRBORNE FIRE CONTROL RADAR 
services in the fields of Communications, 
Airborne Radar, ASW, Navigation, Fus- 
ing and Data Handling. 


COMMUNICATIONS DATA HANDLING 


THE MAGNAVOX CO. ¢ DEPT. 409 © Government and Industrial Division e FORT WAYNE, IND. 
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Here is the Mach 2 
airplane that is 
equally 

at home at deck 

level or 
90,000 feet 


IT IS CALLED THE A3J VIGILANTE Bz is the airplane that flew to a new world’s altitude 
record for aircraft carrying a payload of 2,204 pounds. The Navy’s A3J climbed to over 91,450 feet to set this 
record, more than 24,354 feet higher than the previous record set by a Russian jet aircraft. And this versatile 
aircraft has outstanding low-altitude capability, too. It handles easily. Gets in and out...in a hurry. It can carry 
out high or low level attack missions in any weather, day or night. It can operate from carriers or small-space 
airfields. It can fly at very high altitudes faster than the earth turns beneath it. This is truly one of the most 
practical, dependable, business-like airplanes in America’s airborne arsenal today. This is the A3J Vigilante. 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION ~ 


Columbus, Ohio 





TRADE MARK 


Kodak didn’t really get started in 
making salable systems for data 
processing and handling until 1928. 
There were no magnetic tapes in 
those days, but long strips of film 
did prove handy for helping banks 
keep track of checks. The machine 
we built for doing this was the 
Recordak Model 1 microfilming ma- 
chine; one is pictured on the right. 


Except for when the banks took a 
short rest around March, 1933, this 
machine and its vastly more tal- 
ented descendants have been serv- 
ing the banks ever since. Approach- 
ing half a trillion in business 
documents handled for banks and 
almost every other enterprise, they 
have gone far beyond mere record- 
keeping. They have graduated to 
automatic look-up, continuous up- 
dating of directories, and even the 
training of human beings. 


Today Kodak’s Apparatus and Op- 
tical Division is a force in being 
that mates advanced microfilming 
techniques with sophisticated com- 


32 years ago Kodak 
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puter gear. Below is a picture of 
one such issue of this marriage, and 
the engineers who created it. This 
device will ingest a computer tape 
or search the computer's memory, 


obtain instructions on how to draw 
letters and numerals from a char- 
acter-generating device, and put 
perfect, unfuzzy characters directly 
on microfilm at a frightening rate. 





got its start in the data handling field 


Here is a picture of a little slip of 
film, small as it actually is. Notice 
that it contains a hole, plus some 
digital data and some tiny photo- 
graphs. These three parts play a 
significant role in an automatic 
library that handles both abstract 
ideas and pictures, cross-references 








everything, and responds to the 
most complicated questions by de- 
livering text, charts, maps, photo- 
graphs, and documents in a form 
that a man can read in bed, security 
regulations permitting. The chaps 
below are the Kodak force in being 
that created this library system. The 
little slips of film, of course, are 
never touched by human hands. It’s 


largely a pushbutton operation. 
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t The system on the left is called “Dacom” and the one 


above is called “Minicard.” Information about them is supplied 
by Recordak Corporation, 415 Madison Avenue, New York 17, 
N. Y. (Subsidiary of Eastman Kodak Company). We are not 
trying to advertise them here. They are merely disclosable 
examples of what Kodak does in conceiving and building ap- 
paratus on the present borders of feasible technology. 
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Shall we meet and ta/k of the connection between our capabil- 
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it worth every kilobuck. 
know how to force pho- 
to make significant sense 
ind working with digital 
data. Have you heard 
photographic plate* that 
the multimillion-bit pro- 
nstructions for arranging a 
telephone long-distance 
ndle the Mother's Day 


; $3, before exposure. 
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EASTMAN KODAK COMPANY, Apparatus and Optica/ Division, Rochester 4, N. Y. 





Shown: Full scale mockup of new Chinook helicopter 





Vertol Division of Boeing selected Vap-Air 


Vertol Division’s new ‘‘Chinook”’ Helicopters 
are engineered for demanding day-in, day-out 
all-weather service. Powered by two depend- 
able high-performance Lycoming T-55-L-5 gas 
turbine engines, operational reliability and 
safety were essential considerations in the 
“‘Chinook”’ design. 

To assure positive, reliable engine anti-icing 
protection, Vap-Air Inline Valves were selected 
for engine bleed-air shut-off. Compact, light- 
weight, and of simple design, these valves 
have only one moving part. They combine the 
advantages of fast action and tight closure, 
with low weight-to-size ratio. 


NEW YORK: ST. PAUL» DENVER + WASHINGTON 


PHIA- 1 * SAN FRANCI 
PHILADELPHIA~SEATZLE~S cisco FIRM__ 


ADDRESS 
CITY. 


HOUSTON: RICHMOND + LOS ANGELES*« ST. LOUIS 
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Inline Valves for their new ‘“‘Chinook”’ Helicopters 


The Vap-Air Inline Valve shown is designed 
to operate from sea-level to 25,000 feet, at 
duct pressures from 4 to 35 psig; duct tem- 
peratures from -65°F. to 460°F.; and ambient 
temperatures from -65°F. to 350°F. Other 
models available for temperatures to 850°F., 
and ambients to 850°F. 


VAP-AIR ... SPECIALISTS IN AIRCRAFT 
THERMAL CONTROLS FOR NEARLY 20 YEARS 


Entire systems and a complete line of sensors, electronic 
controls and precise voltage regulation, electro-pneumatic 
and electro-mechanical valves, advanced hot-air in-line 
valves and pressure regulators, electric power controllers 
and heat exchange equipment—for aircraft, missiles and 
ground support. 


COMPLETE CONTROL CAPABILITIES 


SHS SHHHHEHSHEHEHEHEHES SESH SESHESSSHESHSHESEHESHESSEHEHHHHSTEHSHEHHEHEHTEHEEEETEEEHETESES 


VAP-AIR DIVISION 
VAPOR HEATING CORPORATION, DEPT. 25-D 
80 East Jackson Bivd., Chicago 4, Illinois 


Please send Bulletin 679A on Vap-Air Light-weight In-Line Valves 
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SEE US AT BOOTHS 36-37, AMERICAN HELICOPTER SHOW, MAY 3-5, SHERATON PARK HOTEL, WASHINGTON, D.C, 
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Who saw the Crab Nebula first? 


The Crab Nebula was born on the fourth of July, 1054, and 
was one of the most spectacular explosions in man’s recorded 
history. Despite the fact that it was visible all over the earth 
in broad daylight, the notations of a few Chinese astrologers 
are all that give a clue to its birth. 

Today the most minute disturbance in the skies brings 
batteries of J. W. Fecker telescopes and tracking devices 
instantly to bear. The Crab Nebula was lost for 700 years 
before it was found by astronomers of the 18th century. A 
recent nebula was picked up by three observatories on as 
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y’s oldest manufacturer of tele- 
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| manufacturing facilities are avail- 
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Convair 540 

Conversion 
with 

Napier Jet-Prop 


Engines 


Convair 540s undergoing modification with Napier Jet-Prop engines at AiResearch Aviation Service, the most 
experienced company in the modification of pressurized aircraft. 


AiResearch Aviation Service converts Convair 
340s and 440s into high performance airliners and 
executive aircraft with Napier Jet-Prop engines 
specifically designed for the Convair 540. 

With over-weather cruising speed of 326 mph and 
payload (range capacity of 60 passengers for 800 
miles or 10 executives transcontinental nonstop), the 
Napier Jet-Prop 540 provides a smoother ride at 
greatly reduced noise levels and improves economy 
of operation in airline or business transport. 

An AiResearch auxiliary gas turbine installation 
(optional equipment) makes the Convair 540 self- 
sufficient on any landing strip. The on-board unit 
provides complete engine starting and all power for 
ground air conditioning and preflight checkout. 

Installation of the 3500 eshp Napier “Eland 504” 
Jet-Prop engines with four-bladed propellers includes 


structural modification to engine nacelles, new instru- 
mentation, and electronic and radio system modifica- 
tion in minimum down time. 

Conversion of Convair 340s and 440s to Napier- 
powered Jet-Prop 540s is performed exclusively at 
AiResearch Aviation Service, the most experienced 
company in the modification of Convair 240s, 340s 
and 440s into executive aircraft and luxury airliners. 

Employing more than 600 of the most highly trained 
and experienced engineers, technicians and craftsmen 
in the industry, AiResearch performs all design, engi- 
neering, fabrication and installation work in one loca- 
tion to meet the conversion, modification; maintenance 
and overhaul requirements of any aircraft. 

Write, wire or telephone today for complete infor- 
mation regarding your Convair 540 conversion with 
Napier Jet-Prop engines. 


Customer confidence is our most highly regarded asset. 


CORPORATION (Research Aviation Service Division 


International Airport, Los Angeles, Calif. 7 Telephone: ORegon 8-6161 





THIS IS AN ENEMY BOMBER. 
NORTHROP BUILDS IT. 


On a radar screen, the RP-76 target missile can look as big as the largest enemy bomber. Rocket powered, it 


flies faster than sound, operates above 70,000 feet. Yet this little giant is less than ten feet long, weighs just over 
300 pounds, and parachutes down for re-use after completing its run. It is the heart of the Army’s program for 


training the ground-to-air missile crews who guard our cities. The complete target and tracking system is made, 


managed and serviced for the Army by RA at Oo PLA | Ee 


A DIVISION OF 


NORTHROP 
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NO STARS? no matter —the advanced RYAN 
AN/APN-130 Doppler Navigation set for heli- 

copters provides accurate data at altitudes up to 
10,000 feet, even under zero visibility conditions, 


By automatically and continuously detecting 

and displaying drift, vertical and heading speeds, 
the APN-130 permits precise hovering, accurate 
navigation and automatic flight control over land 
or seas (even smoother than Beaufort 1). 


Now in full production, the APN-130 is in use 
with the Navy’s most modern helicopters —the 
Sikorsky HSS-2 and Kaman HU2K-1. Applications 
for the APN-130 include anti-submarine warfare, 
rescue, navigation, blind landings, automatic 
hovering, aerial service, drone helicopter control, 
reconnaissance and traffic control. 


World leader in C-W Doppler navigation, Ryan 
Electronics is also helping to achieve vital break- 
throughs in many fields of Space Age technology. 


RYAN 


a ee 
ELECTRONICS 


A DIVISION OF RYAN AERONAUTICAL COMPANY ¢ SAN DIEGO, CALIFORNIA 
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A cross-section of disciplines directed toward Space Technology Leadership 

The technical staff at Space Technology Laboratories is the free world’s most experienced group devoted exclusively to advances in 
the civilian and military applications of space technology. ¢ Among STL’s strengths is a versatile capability created by a cross- 
section of the scientific and engineering disciplines. This enables the technical staff to anticipate and solve new problems in every 
area of space technology from fundamental research to complex hardware design and fabrication. @ Today, STL’s growth and 
diversification are opening up exceptional opportunities for outstanding scientists and engineers. Their talents and training will 
bring strength to, and gain strength from, an organization devoted to a single purpose: constant advancement of the state-of-the-art 
in the exploration and understanding of space. @ STL invites the outstanding scientist and engineer to investigate the dynamics of 


a career in this atmosphere of Space Technology Leadership. Resumes and inquiries will receive meticulous attention. 


SPACE TECHNOLOGY LABORATORIES, INC. P.o. 80x 95005, Los ANGELES 45, CALIFORNIA 


a subsidiary of Thompson Ramo Wooldridge Inc. 


Los Angeles * Santa Maria * Edwards Rocket Base * Canoga Park 5 / Cape Canaveral ® Manchester, England ¢ Singapore ¢ Hawaii 





EDITORIAL 





Polaris on Station 


During the past five months, a radically new element 
has been added to the U.S. strategic deterrent posture 
by the Polaris solid-fueled ballistic missiles emplaced 
under the sea in nuclear-powered submarines. The 
Polaris-firing penenariiins George Washingté6n and Pat- 
rick Henry have already made successful combat cruises 
carrying their multi-megaton loads in the ocean depths 
for more than two months at a time. The Robert E. 
Lee has completed its firing trials and is due for its 
first combat patrol soon, while the Theodore Roosevelt 
is in the midst of its firing tests on the Atlantic Missile 
Range. It will be followed in combat status by the 
Abraham Lincoln and Ethan Allen. By mid-summer, 
there will be six of these submarines combat-ready, carry- 
ing a total of 96 Polaris missiles on station as a significant 
increase in both the quantity and survivability of our 
deterrent forces. 

The submarine-emplaced Polaris is not an invulnerable 
weapon system nor is it the sole answer to the — 
of deterrence in the missile era. But it does add 
unique element of complexity to any potential nui 
aggressive intentions, and it makes its contribution 
within a time-scale of enormous significance in the cur- 
rent and near future international balance of military 
power. Along with the hardened land-based ICBMs 
and the airborne Hound Dog and Skybolt missiles, the 
Polaris submarines should form a deterrent pattern of 
sufficient firepower, dispersion and survivability from 
surprise attack to provide a stable deterrent force in the 
missile era. 

In an era when traditional types of military organiza- 
tions have become less and less able to cope with the 
problems forced on them by the galloping technologies 
of our times, the Polaris program provides one of the 
best examples of a military-technical-management pat- 
tern that effectively harnessed the new technologies to 
a military problem within a short enough time period to 
be significant in the international power scale. 

Although the Polaris program now embraces nearly 
9,000 organizations down through its third tier of sub- 
contractors and has utilized the resources of universities, 
research institutes and other government agencies, it 
began with a single Navy admiral, “Red” Raborn, his 
single assistant and a piece of paper signed by the chief 
of naval operations that said simply: “Give this officer 
whatever he needs.” 

The period from the creation of Navy’s Special Proj- 
ects Office in December, 1955, to study the problem of 
developing ballistic missiles for use at sea to the date 
the George Washington put to sea for its first combat- 
ready patrol Nov. 15, 1960 was less than half the normal 
military development cycle time for a new weapon 
system. From the time the Polaris was officially ap- 
proved as a project in its present form on June 1, 1957, 
to the time this summer when an effective, combat- 
ready Polaris submarine force will be deployed will be 
only four years—a truly remarkable record. 

The Polaris program has pushed many basic state-of- 
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spectrum of technology. 
ration’s breakthrough on 
specific impulse, it spark resurgence of interest in 
solid propellants and d the techniques of con- 
trolling large solid-fuel« ket motors in addition to 
developing new high | erature metals to permit 
better performance. Sparked by Dr. Stark Draper's 
Massachusetts Institute hnology inertial guidance 
group, the Polaris guid stem pioneered the re- 
duction of this equipment into extremely small pack- 
rmance. Submarine naviga- 
times its earlier precision, 
and basic new techniq high speed warhead re-entry 
that evolved from Po levelopment have been ap- 
plied to other types of ICBMs 

These technical adva ire still continuing and, as 
an extremely interesting facet of the Polaris management 
techniques, have been carefully scaled in time to pro- 
duce a constantly imp ig missile from the original 
1,200-mi. range Al nov use to the 1,500-mi. A2 and 
and the 2,300-mi. A3 mi whose development will be 
accelerated under the new defense budget. 

From the taxpayer's yint, this provides major 
insurance against too rapid obsolescence of the multi- 


billion dollar investment in the Polaris weapon system. 


the-art advances along 
With Atlantic Resea1 


ages of high precision 
tion was developed t 


} 


From the military vic nt, it provides the Polaris 

ibility by permitting the 
fire farther out in the oceans 
where their detection, pursuit and attack becomes even 


system with increased 
submarines to operate 
more difficult for an en that has no land bases along 
the Atlantic rim. 

Polaris also produ 
vances in the techniqu 
ment. This management 


ificant state-of-the-art ad- 

military-technical manage- 
pattern organized by Adm. 
Raborn and his crew, Lockheed Missiles & Space 
Division as prime mis system manager, should be 
carefully studied as a pt example of how to approach 
the increasingly complex problems of welding scientific, 
industrial and economi yurces into the desired end 
product fast enough to significant either in military 
or industrial competition. The PERT electronic man- 
agement device developed in the Polaris program has 
been the foundation f variety of similar systems 
now being widely used industry. 

Among the other outstanding management achieve- 
ments in Polaris are the standardization of highly com- 
plex components, such as gyros, producea by as many as 
four separate sources; the fixing of responsibility with 
authority all down the management chain; and the 
streamlined overhead that used only 700 persons, includ- 
ing clerical help, to manage what ran as better than a 
billion-dollar-a-year prog 

The Polaris program is a heartening example of what 
this country’s technology, industry and military leader- 
ship can accomplish when they organize properly and 
proceed with firm decisions toward a well-defined goal 
no matter how far out on the technical horizon it may 
loom at the outset. —Robert Hotz 
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RECONNAISSANCE? 
THE LACK OFTIT, 
AND A FAULTY COMMAND 
The year is 1862. The Army of the DECISION “ Army of the Potomac. During this 


Potomac, 70,000 men in blue, is primed to 

do battle. Facing them, General John B. Magruder’s divi- 
sions of the Confederate Army of Northern Virginia firmly 
entrenched before Richmond, but numbering only 15,000. 
The sheer weight of Federal men and equipment apparently 
is sufficient to gain the victory, destroy the Southern force, 
capture the Confederate capital and perhaps end the war. 

But General George B. McClellan, the Union Com- 
mander, never orders the advance. Why? 

During the years preceding the war, adequate provi- 
sions for reconnaissance had not been made. McClellan’s 
intelligence, directed by the famous detective Allan 
Pinkerton, overestimated the strength of the Confederate 
forces . . . overestimated those forces to be twice those of 


7 


early phase of the War, Union reconnais- 
sance cavalry is too inexperienced and limited in number 
to verify this civilian intelligence. And so this singular 
Union opportunity slowly ebbs—dissolving into three 
more years of bloody warfare ... the result of a faulty 
command decision. 


From the beginnings of communities on the face of the earth, 
reconnaissance has helped shape history. Today CAI's specialty 
in this area is helping shape history to the advantage of the Free 
World. Typical of CAI contributions are: V.I.P. Visual Integrated 
Presentation, data display system; KA-30 the world’s most ver- 
satile aerial camera; SOLO the only electro-optical “available 
now" guidance system. 


CHICAGO AERIAL INDUSTRIES, INC. 


550 WEST NORTHWEST HIGHWAY, BARRINGTON, ILLINOIS « offices: DAYTON, LOS ANGELES, WASHINGTON, D.C, 


OTHER DIVISIONS: KINTRONIC, CHICAGO AERIAL SURVEY, Franklin Park, Illinois; PACIFIC OPTICAL CORP., Inglewood, Calif, 





WHO'S WHERE 








In the Front Office 


Mundy I. Peale, president of Republic 
Aviation Corp., elected a director of Bausch 
& Lomb, Inc., Rochester, N. Y. 

Ralph S. Euler, banker, a director of 
Houston Fearless Corp., Los Angeles, Calif. 

James L. Jenks, Jr., board chairman, and 
George A. Sanderson, vice-chairman, San- 
born Co., Waltham, Mass. Alfred E. 
Lonnberg succeeds Mr. Jenks as president. 

Dr. I. M. Levitt, a director, The Decker 
Corp., Bala Cynwyd, Pa. Dr. Levitt is 
director of Philadelphia’s Fels Planetarium 
of the Franklin Institute. 

Clifton P. Walker, investment banker, 
elected a director of Amphenol-Borg Elec- 
tronics Corp., Broadview, Ill. 

Raul H. Frye, president, Cameron Corp., 
Yonkers, N. Y. 

L. R. Barr, vice president and general 
manager, Lear-Romec Division of Lear, Inc., 
Elyria, Ohio. 

John T. Hartley, vice president-corporate 
marketing, Radiation, Inc., Melbourne, Fla. 

H. C. Briggs, vice president, Collins 
Radio International CA, with offices in 
London, England. 

Dr. Richard E. Hillger, vice president- 
research, AirTechnology Corp., Cambridge. 

Dr. James H. Gardner, a vice president, 
National Research Corp., Cambridge, Mass. 
Dr. Gardner continues as general manager 
of the Metals Division 

John E. Lillich, vice president-manu- 
facturing, Shallcross Manufacturing Co., 
Selma, N. C., and Clement W. Sharek, 
vice president-engineering 

John H. Clarke, vice president, Systems 
Division of CompuDyne Corp., Hatboro, 
Pa 

J. Penn Rutherford, executive vice presi- 
dent, International Resistance Co., Phila 
delphia, Pa 

Dr. Ernest Wantuch, a vice president of 
Airtron, a division of Litton Industries, 
Morris Plains, N. J. Dr. Wantuch is 
director of the Advanced Devices Laboratory 
of Airtron 

R. J. Miller, vice president-sales, Milwin 
Associates, Tarzana, Calif 

H. Richard Alexander, \ president, 
Harvill Corp., Los Angeles, Calif 

Lambert F. Lyons, vice president-director 
of engineering, American Avionics, «Inc., 
Los Angeles, Calif., a division of Astro 
Science Corp 

Albert P. Albrecht, vice president and 
general manager of a newly created Space 
Electronics Division of Space Electronics 


Corp., Glendale, Calif. 


Changes 

George H. Buchner, manager-contracts 
and customer service, Convair (San Diego) 
Division of General Dynamics Corp 

Edwin J. Jackson, manager-aircraft instru- 
ment engineering, General Electric Co.'s 
Instrument Department, West Lynn, Mass. 

Benjamin H. Cook, public relations man 
ager, California Division of Lockheed Air- 
craft Corp., Burbank, Calif. 

E. L. Bunnell, military sales manager, 
Field Aviation Company, Ltd., Toronto. 

(Continued on page 118) 
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INDUSTRY OBSERVER 


ring to build a com- 
equatorial orbit with 
ntract as evidence of 
their confidence that they can do the job. | uuld include cost of 
launching from Jarvis Island, a U.S. Pacific i ear the equator. Plan 


has been proposed to Defense Department ai ral communications 
hicles and satellites to 


> Team of Hughes Aircraft and Chance Vought 
munications satellite and launch it into a syncl 
a Scout booster for $20 million under a fixed- 


L 


common carriers. Price is based on providing f 
assure successful orbit. 


> Proposal request for shipboard long-range input (SLRI), which would 
supplement Air Force’s airborne long-range input (ALRI), may be issued 
late this year. ALRI is an airborne radar-data processing seaward extension 
of the SAGE system, and SLRI would add capability for supplementary 
surface warning of airborne attacks. Airborne tests of ALRI are now being 
flown from Ontario, Calif., and are scheduled to be completed in mid- 
summer. 


© Second Short SC.1 VTOL research aircraft, ret | by the company at 
Belfast for development, is being modified fot ther flight with a semi- 
automatic landing system. Biggest problem is t | deceleration before 
landing. More than 150 SC.1 complete transit ive been made in free 
flight, and the first “jump” takeoff has been 1 mm a solid runway—in 
spite of its unfavorable ground effect compared lotted platform. 


> USAF’s Project Asset (aerothermodynamic structural systems evaluation 
test) calls for launching of six or seven hypersonic glider models on Blue 
Scout boosters to study the effects of heating on structures of the type that 
will be used on Dyna-Soar and follow-on boost-glide vehicles. Gliders will 
be fired to velocities of 19,000-20,000 fps. and altitudes reaching 400,000 mi. 


> Initial acceleration of Army's Western El Douglas Nike Zeus anti- 
ICBM missile is nearly 630 fps. To get tl tremely high perform- 
ance, development of the 47-ft., 22,000-lb reported to have 
accounted for about a third of total system d ient costs. In produc- 
tion, all airborne elements of the system are ted to amount to 12% 
of the total cost of a minimum-strength Zeu tion 


P Wright Air Development Division will support a new study of how 
various materials withstand high intensity electromagnetic radiation under 
various environments. Contract award is expected shortly. 


P Fairchild VZ-5 deflected slipstream VTOI e is still undergoing 
wind tunnel testing at NASA’s Langley R nter. It is expected 
shortly to join the other three Army VTOI which have been in 


flight status for several months. 


> Army has canceled plans to launch a series Sperry Sergeant missiles 
from San Nicholas Island into the Pacific Missile Range’s sea test range. 
The firings had been intended to determine how test data collected in the 
high desert climate of White Sands Missile Range is altered in humid, sea 
level operations. 


\tlas-boosted space 


© Several Cape Canaveral launching pads wh 
ious schemes USAI 


vehicles may be given dual vehicle capabilit 
and NASA are studying. One plan calls f which already has 
been used for Atlas-Agena in the Midas pi handle both Atlas- 
Agenas and Atlas-boosted Mercury vehicles; for Pad 13 to handle both 
Atlas-Agenas and Atlas-Centaurs; for Pad 14 Mercury only; and 
for Pad 36B—now scheduled only for Cent to handle both that and 


Atlas-Agenas. 


>» Navy has been investigating possible use of an optical maser capable of 
generating coherent beams of yellow-green light as a means of detecting 
submerged submarines. Higher frequency electromagnetic energy, including 
light waves, generally are attenuated severely under water, but a window 
in the yellow-green portion of the visible light spectrum may permit light 
of this color to travel over relatively long distances under water. 











LICOLOGY 


| Studies in Scones 


HOW THESE TIME-TESTED MATERIALS 
CAN WORK FOR YOU 





For Shear Reliability— 
Design with Silicone Fluids 


Some of the most astonishing things that 
hydraulic systems are doing today are 
being done by and because of silicone 
fluids. In automotive applications, for 
one, they're the lifeblood of certain long- 
lasting hydraulic transmissions, power 
steering, speed-and-temperature-regu- 
lated fans. In aviation and other fields, 
you'll find them in sensitive gyroscopes, 
damping devices, liquid springs, valve 
lifters. 


MANY USEFUL PROPERTIES 


Of course, designing such systems re- 
quires knowledge of silicone fluid behav- 
ior. Knowledge of viscosity-temperature 
properties, oxidative and thermal stabil- 
ity, lubricity, thermal expansion, effect 
on rubber seals of all kinds, compressi- 
bility, and apparent viscosity vs. shear 
rate. 

This last is particularly important. And 
the well-defined shear-viscosity curve of 
Union Carine Silicone Fluids, com- 
bined with their unique temperature 
stability (remember that shearing raises 
fluid temperature), makes them among 
the most dependable of hydraulic fluids 


APPARENT VISCOSITY (cps) 





You may have heard or discovered for 
yourself that silicone fluids make elasto- 
meric seals shrink, and may even have 
dismissed them from your consideration, 
much as you would like to take advan- 
tage of their other properties. Then here 


is news: 
EFFECT ON RUBBER SEALS 


Union CARBIDE has conducted extensive 
studies of the effect of silicones on vari- 
ous elastomers, and has shown how this 
problem can be easily met by the use of 
proper additives in the fluids. In the ac- 
companying table you can see, for exam- 
ple, how “Plexol” 201 additive (Rohm & 
Haas) in silicones affects the per cent 
volume change of Neoprene W rubber. 
Similar data covers per cent weight 
change, compression set, hardness, etc. 
Moreover, these data are available on 
many other natural and synthetic rubber 
compounds. 

How can you get them? They’re avail- 
able now, along with much other impor- 
tant information including more detailed 
shear-viscosity curves. Just mail the 
coupon for our latest “Design File” on 


“UNION CARBIDE” L-45 SILICONE OIL 
VISCOSITY VS SHEAR RATE 
FOR VARIOUS VISCOSITIES 
DATA OBTAINED AT 21°C. 


SHEAR RATE (sec*) 


Union CARBIDE Silicone Fluids for Me- 
chanical Applications. It provides in one 
handy package just about everything you 
need to know about silicone fluids for 
your projects. 





Effect of Silicone Qil 
on Neoprene W Rubber 





% Volume Change 





4 days 
100°C. 


7 days 


Immersion Fluid 70°C. 

















—0.15 
—0.55 
—0.69 


—0.51 
—0.47 
—0.58 


10* L-45 

100* L-45 

1000* L-45 

1000* L-45 + 2.5% 
“Plexol’’ 201 

1000* L-45+ 7.5% 
“Plexol”’ 201 

L-527 

Water 


*centistokes 


4.47 3.75 











UNION 
CARBIDE 


SILICONES 





Union Cansink is a registered trade mark 
of Union Carbide Corporation. 
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Silicones Division 

Union Carbide Corporation 

Dept. AD-0103 

270 Park Avenue, New York 17, N. Y. 


In Canada: Union Carbide Canada Ltd., 
Bakelite Division, Toronto 12. 
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Washington Roundup 


John J. McCloy, the President’s disarmament adviser, and Walter Heller, chief of 
the President’s Council of E conomic Advisers, have hel minary talks on the possi- 
bilities of coordinating studies of the international an tic aspects of various dis- 
armament plans. 

Betty Goetz, named last week by the President as special assistant to McCloy, will 
continue to direct the comprehensive study of the Senate Foreign Relations Subcom- 
mittee on Disarmament (AW Feb. 13, p. 26) on the in f the cancellation of defense 
business on major defense contractors, as well as on busi generally. She was formerly 
staff director for the subcommittee. The studv is nea npletion. 

Meanwhile, draft proposals of legislation to establish a disarmament organization— 
either in State Department or as an independent agency eing circulated among top 
executive branch officials for comment. 


Atomic Energy Commission does not plan to orient its reactor and materials research 
program toward any aircraft nuclear propulsion (AN] plications. Instead it will 
absorb its former ANP funds into its broad research program on reactors and materials. 

The agency also wants to move this research from the General Electric and Pratt & 
Whitney ANP facilities and into its own laboratory at Livermore, Calif. It claims the 
contractors’ facilities are too expensive for the amount of work that would remain there. 


Air Force is recommending that President Kennedy’s proposed acceleration of the 
phaseout of B-47 strategic bomber wings be postponed { vear. In the past year, B-47 
wings already have been reduced from 20 to 13, cutting out a total of 315 aircraft. 


Defense Secretary Robert McNamara is insisting that the TFX tactical fighter, which 
originally was an Air Force proposal, be developed as a tri-service project. He saw what 
he considered duplication in the STOL fighter ar irdered a consolidation. 
Defense’s research and engineering office looked over the requirements of the three serv- 
ices and found them incompatible. But McNamara now sent a team from that office 
out to ask manufacturers if the various requirements can ncorporated into one aircraft. 

At the same time, Air Force is under pressure to consider using the Navy McDonnell 
F4H. Its two General Electric J79 engines give it s 36,000 Ib. of thrust, and 
Marine Corps is operating it out of 3,000 ft. strips. 


Reorganization at the Air Staff level to conform with the new Air Force Systems 
Command and Air Force Logistics Command structure will turn the former deputy 
chief of staff-materiel office into deputy chief of staff-systems and logistics. It will be 
headed by Lt. Gen. Mark E. Bradley, Jr., who now holds the materiel post. He will 
have two deputies—one for systems, one for logistics. Maj. Gen. Marvin C. Demler, now 
director of aerospace systems development under the deputy chief of staff-development, 
is slated for the systems job, and Maj. Gen. W. O. Senter, now assistant deputy chief 
of staff for materiel, is to get the logistics job. 

The present deputy chief of staff-development office will become deputy chief of 
staff-research and technology, with the new Office of Aerospace Research reporting to 
it. Lt. Gen. Roscoe C. Wilson, now deputy for development, would head the research 
and technology office. 


Legislation to change the national space act so Vice President Lyndon Johnson can 
head the National Aeronautics and Space Council is expected to go to Capitol Hill this 
week, The present intention is to make the council a national space program planning 
body rather than just a body for settling disputes. 

While President Kennedy will seek advice from the council, he will not abandon 
his present practice of soliciting space advice from individuals—chiefly Johnson, presi- 
dential science adviser Jerome B. Wiesner and the administrator and deputy adminis- 
trator of National Aeronautics and Space Administration 


Watch for presidential science adviser Jerome B. Wiesner to create a panel on 
super-boosters to determine which of those now in development should continue, 
whether new ones are needed and whether Air Force or National Aeronautics and Space 
Administration should develop any new ones that are or 1. 


Air Force will reduce the number of Study Require ments (SRs) and limit their 
forward look to about 10 years in most instances, following criticism that these study 
efforts are tying up many ‘of the nation’s best scientif nds. In the future, Under 


Secretary Joseph Charyk must approve initiation of all SRs. 
—Washington Staff 
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Boeing Studying Space Bomber Concepts 


Three-year Air Force Boss-Wedge program includes 
assessment of manned, unmanned military systems. 


Extensive series of studies to assess the 
bombing, 


unmanned space vehicles in 


value of using manned and 
reconnaissance and other military 


missions is being conducted by Boeing Airplane Co. for the Air Force Systems 
Command under a broad three-year program known as Boss-Wedge. 

The term Boss-Wedge is a combination of the acronyms Boss, from bomb 
orbital strategic system, and Wedge, from weapon development glide entry, 
which are the designations for the principal i of the over-all space 


bomber concepts. 

Selection of Boeing to run the studies, 
in which several other leading aerospace 
firms are participating, indicates that 
Dyna-Soar boost glide vehicle concepts 
figure prominently in the investigation. 
The company has been funded princi- 
pally under the Boss-Wedge program 
by the former Wright Air Development 
Division of Air Research and Develop- 
ment Command for advanced research 
and development on follow-on versions 
of Dvna-Soar. These additional vehicles 
are designated Dyna-Soar II, Dyna-Soar 
III and Dyna-Mows, for manned orbital 
weapon system, an advanced version of 
Dvna-Soar III. 

One of Boeing’s primary aims in 
Boss-Wedge, according to industry 
sources, is to assure itself a pre-eminent 
position in future military space weap- 
on programs by exploring all ways and 
means of using space weapons in the 
Boss-Wedge program. Then, should the 
Department of Defense issue a go-ahead 
on any specific military vehicle or svs- 
tem approach, it will be in a command- 
ing position to follow up on the project. 
Asa consequence, a multitude of 
weapon ideas are being pursued. Both 
manned and unmanned weapon 
schemes, utilizing Dyna-Soar, Slomar 
(AW Oct. 24, p. 23) and other vehicle 
concepts are under consideration. 

Anv of these studies may mature be- 
vond study into the hardware feasibility 
stage, industry sources say. 


Two Teams Assist Boeing 


To conduct the studies, Boeing has 
assembled two teams, each composed 
of a number of aerospace companies 
with combinations of talents that Boe- 
ing does not itself possess. Working 

. , 4 7 
with it in Boss-Wedge are several of 
the companies participating in the cur- 
rent Dyna-Soar program. 

Boeing directs each team, but each 
functions independently, following sim- 
ilar work statements. Because each 
team is competing for the best techni- 
cal approach and to avoid compromis- 
ing the independence of either group, 
companies on one team are cautioned 
against discussing the project with any 
company on the other team. Members 


26 





of andl team meet at periodic work- 
shops conducted by Boeing. 

Boeing is responsible for project 
management, aerodynamics, boosters, 
logistics and support for both teams. 
Members of the first team and their 
functions are: 

e Guidance—Sperry Gyroscope Co. 

e Tracking and data processing—Rem- 
ington Rand Univac. 

e Communications and countermeas- 
ures—Radio Corp. of America. ‘This 
company will supply the communica- 
tions-data link subsystem for the Dyna- 
Soar I. 

Second team consists of: 
¢ Guidance — Minneapolis-Honevwell. 
This company recently was awarded 
the guidance and control subsvstem 
contract for Dyna-Soar I. 

e Tracking —data processing — Hughes 
Aircraft Co. 

e Communications and countermeas- 
ures—Sylvania Electric Products, Inc. 





Terminal ICBM Defense 


Proposals for a contract to build a pro- 
totype of a new terminal defense against 
ballistic missiles known as ARPA Ter- 
minal (Arpat) are being evaluated by the 
Advanced Research Projects Agency and 
its Institute for Defense Analyses. 

Arpat concept, which is a step beyond 
the Army’s Nike Zeus, envisions firing a 
dart-shaped platform 20,000 to 100,000 
ft. into the atmosphere, where it would 
in turn fire a multiplicity of hypersonic 
projectiles in random patterns against in- 
coming warheads. Possible advantages of 
the Arpat technique would be the great 
number of defensive projectiles, the abil- 
ity to initiate defense action before the 
incoming missile’s exact trajectory is cal- 
culated and the greater likelihood of a 
hit or deflection. 

A series of preliminary three-month 
study contracts on Arpat were conducted 
late last year by Lincoln Laboratories, 
General Electric, Johns Hopkins Uni- 
versity’s Applied Physics Laboratory, 
Arthur D. Little, Hughes Aircraft, ACF 
Industries, Perkin-Elmer, Raytheon, 
Columbia and Cornell universities. 











Companies reported to be working 
on other aspects of the Boss-Wedge 
program or studies which will feed into 
it include Raytheon Co., General Elec- 
tric’s Light Military Electronics De- 
partment, Convair Division of General 
Dynamics, North American Aviation, 
Douglas Aircraft, McDonnell Aircraft 
and Martin Co., whose Titan II will 
be the booster for the initial Dvyna- 
Soar shots. Some of these studies are 
funded by USAF but others are not. 


Outgrowth of Boss-IOC 


Present Boss-Wedge program had its 
origins in the Boss-IOC (bomb orbital 
strategic system—initial operating capa- 
bility) study of an unmanned vehicle 
with ballistic re-entry and a_ single 
24-hr. elliptical orbit. This early effort 
to determine the military value of space 
weapons was concluded last Septem- 
ber. The Boss-IOC concept was rela- 
tively rigid in that it specified a system 
configuration which had to be studied. 

This early Boss weapon svstem con- 
cept was enlarged in a_ subsequent 
$140,000 study under Study Require- 
ment 79821 which was awarded to 
Boeing by WADD last October. Com- 
pleted recently, this study, entitled Ad- 
vanced Earth Orbital Weapon System 
(Low Orbit), is devoted to weapon car- 
rving vehicles on missions below 1,000 
naut. mi. from the earth’s surface. 
Three bomber vehicle concepts are 
considered. These are: 
e¢ Concept A—Manned vehicle, weapon 
attached, ballistic re-entry. 

e Concept B—Unmanned vehicle, 
weapon attached, ballistic re-entry. 

¢ Concept E—Manned vehicle, weapon 
unattached, winged re-entry. 

For each of these three 
necessary vehicle parameters and sub- 
svstems and support systems were 
investigated. Vehicle aerodynamics, 
necessary boosters, communications, 
countermeasures, guidance and com- 
puter gear were among the topics of 
study. A final report on SR-79821 is 
scheduled for delivery sometime this 
month. 

Shortly after the low-orbit weapon 
system study was awarded to Boeing, 
the company was asked by Ballistic 
Missile Division to undertake another 
study, Advanced Earth Orbital 
Weapon System (High Orbit). The 
study is numbered SR-79822, and dove- 
tails with SR-79821. This six-month, 
$200,000 Boeing-directed study, to be 
completed late next month, is another 
outgrowth of the original Boss concept. 
It is concerned with vehicles at alti- 
tudes above 10,000 naut. mi. The basic 
Boss-IOC configuration was_ selected 
with two specific missions: 


missions, 
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¢Concept C—Unmanned _ vehicle, 
weapon unattached, ballistic re-entry. 

© Concept D—Manned vehicle, weapon 
unattached, ballistic re-entry. 

Roughly three quarters of the 
SR-79822 effort is devoted to the Boss- 
IOC idea of a vehicle in a 24-hr. orbit. 
The remaining quarter is directed to- 
ward the ballistic re-entry concepts C 
and D. 

Sandwiched between the high and 
low orbit earth weapon system studies 
was a separate four-month, $100,000 
study of hardware and subsystems un- 
der Boss-Wedge conducted for the Air 
Force Special Weapons Center. Com- 
pleted late last year, the study was con- 
cerned with such things as system ca- 
pabilities for space boosters without 
weight limitations and probable com- 
ponents available during the decade 
after 1970. 

Boeing study teams are about to 
begin a two-year study of Dyna-Soar 
III under a $250,000-per-year contract 
awarded to Boeing from WADD. This 
effort will involve an attempt to apply 
to advanced weapon system missions 
much of the knowledge accumulated 


Navy Plans to Propose Sea 


Washington—Navy will make one 


more attempt to get approval to de- 
velop the Sea Scout, a family of four 
solid-propellant satellite launchers that 
would make use of surplus Polaris mis- 


sile engines as the submarine-based 
missiles are retrofitted with improved 
engines. 

Dr. Herbert F. York, former Defense 
Director of Research and Engineering, 
refused to approve this and other pro- 
posed Navy astronautics projects when 
the Fiscal 1962 budget was being formu- 
lated late last year. 

Since National Aeronautics and 
Space Administration would supply two 
rocket engines from its Scout vehicle 
as upper stages for Sea Scout, Navy 
went as far last February as negotiating 
a joint program management plan with 
NASA~—apparently in the hope that 
Sea Scout would be approved during the 
Kennedy Administration’s recent review 
of the Fiscal 1962 budget requests. 

Air Force has for some time had 
the space booster development mission. 
It recently was given responsibility for 
most payload development also (AW 
Mar. 13, p. 304). To develop Sea Scout 
and some of the payloads it would 
launch, Navy would have te gain specific 
exceptions to these two general rules, 
through the director of defense research 
and engineering and the secretary of 
defense. 

Testimony released late last week by 
the House Science and Astronautics 
Committee revealed that as late as last 
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during earlier Dyna-Soar II studies. 
About one-third of the effort will be 
devoted to a preliminary investigation 
of the advanced Dyna-Soar III known 
as Dyna-Mows. 

Dyna-Soar III effort will be divided 
into two parts, the first concerned 
with: 
© Revising Boeing-Martin boost glide 
weapon studies and modifying these 
results. 
© Selecting up to three possible mis- 
sions, such as bombing and support and 
then detailing them. 

The second part of this effort will 
¢ Define which equipment will be 
needed on the space vehicles selected 
in part one. 
¢Find out which items will require 
long research and development periods 
¢ Develop an environmental test pro- 
gram. 

The Wedge program, which began 
in late September (AW Oct. 3, p. 33) 
and will run through December of this 
vear, is an unfunded, company-backed 
study in which industry participants 
are expected to finance their own work. 
Wedge is an extension of Boss-IOC 


Feb. 20, Dr. York still was willing to 
listen to Navy’s proposals on Sea Scout 
once it had completed discussions with 
NASA. The project still is not funded 
in Navy’s Fiscal 1962 budget requests. 

The testimony indicated that Sea 
Scout development would have cost 
the Navy $10 mllion in the first year. 
It also revealed a number of technical 
details of the vehicle, which would be 
launched from ships and possibly from 
Polaris subs. 

Sea Scout family divides this way: 
© Sea Scout I. This would be a 30,000 
Ib. rocket, compared with Scout's 
36,000 Ib., and would be 41-ft. long 
instead of Scout’s 72 ft. But it would 
put a similar payload into orbit by using 
the two Aerojet Polaris Al engines plus 
the NASA Scout’s two upper stages, 
joined by a simple interconnection. 

e@ Sea Scout IA. This would use Polaris 
Al motors with improved NASA Scout 
upper stages now under development. 
@Sea Scout II. This would introduce 
the higher thrust Polaris A2 engines 
now being test fired by Navy as the 
two lower stages. 

eSea Scout III. This would use the 
still higher thrust Polaris A3 motors 
now under development. 

When the A2 motors 
qualified, Navy told the 
Polaris Als in service will be recalled 
and retrofitted with the 1,500-mi. A2 
motors. This would provide about 50 
surplus Als for the Sea Scout program. 
Later, the A2s in service would be re- 


have been 
committee, 


etermine characteristics of 
ration vehicles for the fol- 


and 
second 
lowing 
e Non-combat 
conna 

¢ Manned combat, presumably bombing 
missions 

e Unmanned 
Mm1SSIO! 

Slomar type vehicles are under serious 
consideration in the Wedge studies 
A 50 Boeing analysis effort com- 
plete ff studies of types of or- 
biting n systems which should be 
mainta n space by a support ferry. 
Becau the high boost and payload 
costs, t nalysis revealed, it is eco- 
ndesirable to use Slomar 

chicles weighing less than 


missions, such as Te- 


vehicle for expendable 


nomi 
concept 

10.00( 
He Dyna-Soar vehicle would be 
turn with its pilot while 
might be maintained in 
have its crew replaced in 
Slomar vehicle, which could 
Slomar concepts are 
Douglas, Northrop, 
Electric, Lockheed, 


Spact 
spac 
return t irth 
und tudy at 
Mart neral 


and ¢ r 


Scout Again 


placed 2,300-mi. A3 motors and the 
A2s wil ivailable for Sea Scout. 
Capt. Robert F. Freitag, astronautics 
officer for Navy’s Bureau of Weapons, 
said Sea Scout would cost from 
$750 to $1 million. Thor-Able-Star 
boost inching Navy’s Transit satel- 
lites t $4 million apiece, he said. 


Twelve Firms Bid On 
Offshore Launch Study 


Washington—Proposals for a prelimi- 
nary design study of an offshore launch 
facility for Saturn and other large space 
boost re submitted to the National 
Aero1 and Space Administration 
last week by twelve companies, some 
bidding teams. 

Variety of approaches presented to 
NASA’s Marshall Space Flight Center 
included floating barges, Texas tower 
type facilities and land-fills. NASA, as 
well \ir Force, is investigating sea 
launches off Cape Canaveral (AW Dec. 
12, 19 p. 60) both to minimize the 
dang f large nuclear- and conven- 
tionally-powered vehicle explosions and 
to ease the strain on Atlantic Missile 
Rang ilities. 

Companies submitting proposals for 
the 7,500 engineering-manhour study 
includ Aerojet-General with Todd 
Shipyard; American Machine & Foun- 
dry; Cal-Val Engineering with Harbor 
Boat Co. and DeLong Corp. with 


Ford’s Aeronutronic Division. 
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Further Defense Budget Changes Possible 


By Larry Booda 


Washington—Defense Secretary Rob- 
ert S. McNamara told Congress last 
week that changes recommended in the 
defense budget are only the obvious 
major revisions discovered so far, and 
that “if further changes are found to 
be essential, we shall propose them 
promptly to the Congress during the 
current session.” 

A comprehensive review of the 
budget must await a complete reap- 
praisal of the basic national security 
policies, plans and programs, the re- 
sults of which may not be fully avail- 
able for submission to the current ses- 
sion of Congress, he told the Senate 
Armed Services Committee. 

Congressional reaction to the recom- 
mended budget changes was generally 
favorable, but Sen. Richard B. Russell, 
(D.-Ga.) chairman of the committee, 
said that unless the North American 
B-70 Mach 3 bomber program, which 
is slated for a cut back, is continued as a 
complete weapon system, he might 
favor eliminating it completely. He also 
intends to explore further the decision 
to delay production and hold the Nike 
Zeus anti-ICBM missile to a develop- 
ment program, although he was “in- 
clined to go along with Mr. McNamara.” 


Budget Details 


McNamara’s statement to the com- 
mittee gave detailed reasoning beyond 
the broad outlines of President Ken- 
nedy’s budget message (AW Apr. 3, 
p. 26) for program curtailments, can- 
cellations and accelerations: 
® Nike Zeus anti ICBM missile sys- 
tem. When the development phase of 
this controversial system is completed, 
about $1.75 billion will have been 
spent, including $863 million through 
Fiscal 1961 and another $276 million 
programed for Fiscal 1962. 

Explaining his decision to deny 
funds for pre-production work on cer- 
tain components, McNamara - said: 
“There still is considerable uncertainty 
as to its technical feasibility and, even 
if successfully developed, there are 
many serious operating problems yet to 
be solved. The system, itself, is vulner- 
able to ballistic missile attack and its 
effectiveness could be degraded by the 
use of more sophisticated ICBMs 
screened by multiple decoys. Satura- 
tion of the target is another possibility, 
as ICBMs become easier and cheaper 
to produce in coming years. Finally, it 
is a very expensive system in relation 
to the degree of protection that it can 
furnish.” 

e Nuclear-powered aircraft. Discussing 
cancellation of military participation in 
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the Aircraft Nuclear Propulsion (ANP) 
program, he said: “The direct air cycle 
system is extremely cumbersome 
and requires an excessive amount of 
heavy shielding against radiation haz- 
ards. In operation, the system would 
expel some small fraction of radioac- 
tive fission products into the atmos- 
phere, creating an important public re- 
lations problem if not an actual physical 
hazard. 

“The indirect cycle system, although 
requiring less shielding, is an extremely 
complex engineering task. With over 
15 mi. of fine tubing carrying liquid 
metal at very high temperatures and 
thousands of welded joints involved, 
the possibility of a leak constitutes a 
severe hazard. This design, therefore, 
does not appear to be very practical 
for a combat aircraft. 

“The ANP project has suffered from 
chronic over-optimism . . . the aircraft 
involved would have had little or no 
military value. It would almost  in- 
evitably have been subsonic and limited 
to an altitude of 35,000 ft.” 

He added that since there is little 

prestige value in a project which holds 
little promise of breakthroughs, and 
since there is no clear-cut military re- 
quirement, the decision was made to 
discontinue the project, which would 
have cost another $1 billion for com- 
pletion of development. 
e North American B-70 Mach 3 
bomber. McNamara explained that 
building a complete weapon system in- 
volving subsystems for bombing, navi- 
gation, environmental control, auto- 
matic flight control, air trafic control 
and defense coupled with the need for 
a quick ground reaction time would 
result in an extremely complex and 
costly aircraft. 

It was decided, he said, to explore, 

from a purely technical point of view, 
the problems in flying a large aircraft 
at great speed and altitudes. If it proved 
feasible, then the development of a 
complete weapon system would be 
ordered. 
e Dyna-Soar _suborbital _ boost-glide 
manned aircraft system. Request in the 
Eisenhower Administration Fiscal 1962 
budget was for $70 million. The new 
request for an additional $30 million 
makes it the $100 million program the 
Air Force originally wanted in Fiscal 
1962. 


e Discoverer series of recoverable satel- 
lites. An additional request for $16 
million has been made, making a total 
of $36 million for Fiscal 1962. 

Revisions in the defense budget sub- 
mitted by former President Eisenhower 
have resulted in a new obligational au- 
thority request of $43,794,345,000. 

Economic effects of the cuts are 
varied. General Electric Co., which 
was working on the X-21] direct cycle 
approach to aircraft nuclear power, has 
notified 1,100 employes at the Large 
Jet Engine Department, Evendale, 
Ohio, that they will be laid off May 1. 

Altogether, 2,900 employes work in 
the General Electric Aircraft Nuclear 
Propulsion Department, 2,400 of them 
at Evendale and 500 at the National 
Reactor Test Station at Idaho Falls, 
Idaho. The number of these to be re- 
tained will depend on what the Atomic 
Energy Commission decides to do in 
continuing the work on a materials re- 
search basis. 

Pratt & Whitney, which was working 
on the indirect cycle engine at the Air 
Force-owned Connecticut Aircraft Nu- 
clear Engine Laboratory (Canel) at 
Middletown, has 735 persons employed 
on the project there. Another 40 at 
the Florida Research and Development 
Center at West Palm Beach also are 
involved. 


Contract Terminations 


Contract terminations were = an- 
nounced by the Air Force for the two 
companies developing the engines, Con- 
vair-Fort Worth for the development 
of a flight test aircraft and Lockheed 
Aircraft Corp. Nuclear Laboratory at 
Dawsonville, Ga., which was doing 
radiation and hazard studies. The AEC 
also announced contract terminations 
with the engine developers. 

North American Aviation, prime con- 
tractor for the B-70, expects little 
change in employment itself, but four 
subcontractors will have their workload 
reduced, and five will have their con- 
tracts terminated. 

Those reduced will be: 

e International Business Machines 
Corp., Owego, N.Y., which is develop- 
ing the bomb navigation and missile 
guidance system. 

¢ Hamilton Standard Division of United 
Aircraft Corp., Windsor Locks, Conn., 


which is developing the environmental 
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control and air induction systems 
© General Electric, Evendale, which 
is an associate contractor for the de- 
velopment of the propulsion system. 
e Sundstrand Aviation, Rockford, IIl., 
which is developing the secondary 
electrical power system. 

Contracts to be terminated are: 
@ Convair-Fort Worth, fabrication of 
the YB-70 wing boxes. 
¢ Lockheed Aircraft Corp., Marietta, 
Ga., development of the upper forward 
intermediate YB-70 fuselage section. 
@ Beech Aircraft, Wichita, Kan., de- 
velopment of alert pod and associated 
equipment. 
e Westinghouse Electric, Baltimore, 
development of defensive systems. 
e Motorola, Phoenix, Ariz., develop- 
ment of mission and traffic control 
(communications) subsystem. 


Related Action 


In a related defense action, McNa- 
mara announced the _ reduction or 
discontinuance of operations at 73 de- 
fense installations, 51 of which are in 
the continental U.S. He said that the 
action was the first resulting from a 
continuing review of the 6,700 mili- 
tarv installations, 4,470 of which are in 
this countrv and 2,230 of which are 
abroad. 

Major air installations affected are: 
¢ Harlingen AFB, Tex. Training at 
this base will be shifted to Connally 
AFB at Waco, Tex. Approximately 
2,300 military personnel and 800 civil- 
ians are involved. It will be closed by 
June, 1962. 

e Presque Isle AFB, Me. Because of 
the cancellation of Snark missile oper- 
ations, it will be closed by early 1962. 
About 1,200 military personnel and 250 
civilians are affected. 

e Laughlin AFB, Tex. Reconnaissance 
mission will be moved elsewhere in 
1962, affecting 2,400 militarv personnel 
and 270 civilians. 

e Dallas Naval Air Station. USAF re- 
serve training will move to Carswell 
AFB, Fort Worth, no later than March, 
1963. Current Air Force facilities will 
revert to the Navv. 

e Kirtland AFB, Albuquerque, N. M. 
Air Force will negotiate with the citv 
for return to full title and control, with 
the Air Force remaining as a tenant. 

Several Air Force-owned plants have 
been declared surplus and will be 
turned over to the General Services 
Administration for disposal. The plants 
and companies involved are: Plant No. 
10, Hawthorne, Calif., Northrop Corp.; 
Plant No. 30, Indianapolis, Ind., Gen- 
eral Motors; Plant No. 69, Pittsfield, 
Mass., General Electric; Plant No. 29, 
West Lynn, Mass., General Electric; 
Plant No. 38, Modeltown, N. Y., Bell 
Aerospace Corp.; Plant No. 68, Model- 
town, N. Y., Olin Mathieson; and Plant 
No. 32, Williamsport, Pa., Avco Corp. 
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USAF to Ask Bids On 


Norad Control System 


Air Force request for industry pro 
posals on a command and _ control 
system for the North American Air 
Defense Command’s underground com- 
bat center (COC), to be built in Chevy- 
enne Mountain near Colorado Springs, 


nountain and will serve as 
nmand and control facility 

ierospace defense. The 
itions center, containing 
lays, communications and 
juipment, will be manned 
itely 350 persons on each 

shifts. Up to 700 per- 
iccommodated during spe- 


ods. 


Colo., is expected to be released within to the new COC will be via 
10 days. \ providing for both pedes- 
Bidders briefing conference for the tr iicular trafhe. The COC 
avionics svstem (425-L) will be held at ed in a three-story stecl 
Norad Headquarters, Ent AFB, in ru thin a series of intersecting 
Colorado Springs May 1. to be constructed inside the 
Bids for excavation of the under ntain. Total floor space 
ground COC are due by Apr. 25, and 10 sq. ft. 
work is scheduled to begin by June | tion estimated to require 
The underground COC, slated to be 4 nonths, with another 18 
come operational within four years, is mont ited for construction of 
expected to be able to withstand all but Installation and test of 
a direct hit from a thermonuclear war ind control svstem (425- 
head. ted to require another 12 
The new underground Norad facility mont rmy Corps of Engineers will 
is to be constructed at the 7,000-ft. struction program. 


~aus 


Tiros Il Photographs Canadian Terrain 

Photo taken by narrow-angle camera on Tiros II experimental weather satellite during 
a clear, cloudless January day shows good ground detail of the eastern part of Ontario, 
Canada. Town of Cochrane is the white blur within grid at left. National Aeronautics 
and Space Administration said the grid is not Cochrane’s street plan, but a combination 
of main roads, cleared forest areas and fire breaks. Two small lakes are visible in the 
lower right, and the wavy line running northeast from the grid is apparently the Abitibi 
River. Because of timer malfunction, NASA suspended programed remote operation of the 
wide-angle camera last January. Remote programing of the narrow-angle unit was tempo- 
rarily iaterrupted then, but it has been operating continuously since. Both cameras are 
relaying photos directly on command from ground stations. 
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YHU-1B 


Bell YHU-1B, more powerful version of HU-1A Iroquois helicopter, is seen undergoing flight tests near Hurst, Tex. Most obvious ex- 
ternal change over earlier model, now undergoing phaseout, is a taller main rotor mast providing approximately 3.5-in. increase 


in forward center of gravity limit for an over-all 13-in. range. 


test program only. 


Container atop rotor mast carries strain gage instrumentation used in 
YHU-1B also features 21-in.chord main rotor blades in place of HU-1A’s 15-in. blades, designed to take in- 


creased power of new Lycoming 153-L-5 engine, which will be delivering 1,100 shp. later this year; current rating is 960 shp. 
Maximum gross weight of service HU-1Bs will be 8,500 Ib. YHU-1B also features increase in fuel capacity to 165 gal., increase in litter 


capacity from two to three litters and passenger seating from four to seven. 


Reconnaissance Roles Assigned 


Washington—Air Force has been as- 
signed its first operational mission in 
space in connection with reconnaissance 
satellites and the Army has been given 
primary responsibility in the establish- 
ment and management of a single geo- 
detic and mapping program. 

Under a Department of Defense di- 
rective (5160.34) issued Mar. 28, each 
service will continue to make its own 
maps and charts from the refined data 
provided by the Army. Thus the de- 
cision is a partial exception to the 
trend of the Kennedy Administration 
toward single managers for defense pro- 
grams. The directive was signed by 
Deputy Secretary of Defense Roswell 
Gilpatric. 

Air Force will be responsible for all 
research, development and operation of 
satellite reconnaissance svstems. This 
includes payload design, launch, guid- 
ance, control and recovery of all the 
systems. It also will perform research 
and development of all instrumentation 
and equipment for processing reconnais- 
sance data obtained from satellites. 

All geodetic data and maps required 
by Department of Defense activities 
will be provided by the Army. It will 
set up and maintain a master geodetic 
contro] system covering the world and 
maintain a geodetic library. 

Data collection, regardless of who 
does which part of it, will be aimed at 
covering the needs of all the services, 
and will be performed under broad pri- 
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orities assigned by the Joint Chiefs of 
Staff. Army will conduct a research pro- 
gram on basic geodetic methods. 

Whenever satellites are intended for 
geodetic or mapping purposes it will be 
the responsibility of the Army to set 
the specifications for the payloads and 
the operational parameters, but the Air 
Force will do the research and develop- 
ment for these payloads. 

After launching, and recovery the raw 
data collected by the Air Force will be 
given to the Army for processing and 
reduction. It was in this area that a 
disagreement occurred with the JCS 
when the proposed directive was being 
discussed. Air Force did not concur, 
arguing that data processing should be 
left with the individual services. 

For mapping and geodetic systems 
other than satellite, the Air Force will 
perform the research, development and 
operation when manned high perform- 
ance aircraft are required. Exception 
was granted to the Navy for aircraft 
operations peculiar to the hydrographic 
needs of that service. 

For ground based systems, including 
instrumented probes and non-geodetic 
satellite systems, the Army will be re- 
sponsible for research, development, op- 
eration and data processing and reduc- 
tion. 

Similar responsibilities are assigned 
the Navy in the area of oceanography 
and geophysical equipment, and oper- 
ations ashore that are necessary to pro- 


vide navigation aids at sea. Information 
will be made available to the Army un- 
der its over-all mapping program. 

The Army continues to operate Army 
Map Service, the Navy the Hydro- 
graphic Office and the Air Force the 
Aeronautical Chart Service. 


S-60 Test Helicopter 
Destroyed in Crash 


Stratford, Conn.—Sikorsky S-60 Skv- 
crane, fitted with a highly sensitive con 
trol svstem modified for future National 
Aeronautics and Space Administration 
VTOL research projects, was destroyed 
in a crash here last week shortly after 
takeoff. 

The pilots—John F. Porth and Edgar 
J. Mullins—escaped with minor bruises. 
lhe aircraft was being readied for flight 
to NASA facilities at Langley Ficld, 
Va., for the start of the two-month re- 
search program. 

The modified contro] system was in 
the ‘‘over-sensitized”’ condition at the 
time of the crash, giving control re- 
sponses of twice the normal magnitude. 
Pilots experienced control difficulties 
immediately after takeoff; the S-60 
landed hard from a low altitude, broke 
its right landing gear and rolled over. 
Fire broke out but was extinguished 
shortly by a Sikorsky crash crew. 

NASA had selected the S-60 for the 
VTOL research program because its 
capacity for carrying external loads in- 
cluded placement in both horizontal 
and vertical planes. 
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Design 


Problems, Costs Dampen 


Supersonic Transport Optimism 


By David A. Anderton 


New York—Problems of design, con- 
struction and operation of a supersonic 
transport intended to be commercially 
attractive are now beginning to darken 
the first rosy glow of optimism that sur- 
rounded its conceptual thinking. 

Full day’s presentation of six tech- 
nical reports at the Society of Automo- 
tive Engineers’ National Aeronautic 
Meeting here and intense discussion led 
by John Stack, assistant director of Na- 
tional Aeronautics and Space Adminis- 
tration’s Langley Research Center, went 
deeper into the subject than many 
earlier efforts made by professional so- 
cieties, and came up with little encour- 
agement and lots of problems. 

Seen from a distance, the idea of a 
Mach 3 transport carrying upwards of 
125 passengers over 3,500-naut. mi. 
cruise ranges seems very attractive. Its 
potential productiveness is the biggest 
argument in its favor. But when that 
argument is modified by the detailed 
problems of materials, powerplants, op- 
erations, aerodynamics, piloting tech- 
niques and the many other facets of a 
sophisticated design, even the most 
ardent proponents take second looks at 
their ideas. 

e Engine cost may be three to four and 
one-half times the cost of today’s jet 
powerplants for subsonic cruise, said 
W. H. Sens and T. G. Slaiby, of Pratt 
& Whitney Aircraft division. Program 
development cost could be two to four 
times that of a subsonic-cruise turbojet. 
e There is no long-life material data for 
the design of a structure intended to 
have a useful life of 30,000 to 50,000 
hr., said W. F. Brown, Jr., G. B. Espey 
and M. H. Jones, of NASA’s Lewis Re- 
search Center. There is no data on 
stability of properties over even a 10,- 
000-hr. span, Brown added, and new— 
and generally deleterious—effects on 
structural strength are being found in 
every extension of current data by tests 
simulating long-time flight at super- 
sonic cruise speeds. 

elt is premature to pick the cruise 
speed or the type of powerplant, agreed 
engineers from General Electric Co.’s 
Flight Propulsion Division and Pratt & 
Whitney. No current engine 1s suit- 
able, they said. 

e Military airframes and powerplants, 
while advancing the state of the art, 
can’t be applied directly to the problem, 
stated NASA’s Mark R. Nichols of 
Langley Research Center. But at least 
they point the way to reaching high 
efficiency during supersonic cruise. 

But Nichols, whose presentation was 
a composite view of the NASA group 
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working on the problem, did hold out 
some hope. The combination of a 
variable-geometry wing and a_ hybrid 
powerplant of the turbofan-ramjet type 
make possible major advances in mis- 
sion flexibility and efficiency, he said. 

NASA’s variable-sweep wing studies 
have been pointed toward the optimum 
combination of high- and low-speed 
flight regime characteristics. The 
pivoted wing panels swing forward to 
an aspect ratio of eight or so for the 
low-speed takeoff and landing approach 
phases of the flight, and tuck back to- 
ward the tail to a short-span configura- 
tion with an aspect ratio around two 
for the supersonic cruise phase of flight. 

Initial testing of typical variable- 
geometry configurations show gains over 
fixed-geometry layouts which were 
characteristic of earlier proposals for 
supersonic aircraft, but Nichols pointed 
out these studies have not yet pro- 
gressed to the point where cruise per- 
formance and weight penalties can be 
assessed. 

Four engine configurations were sug- 
gested by the NASA scientist: turbo- 
fan of low bypass ratio and with duct 
burning, a turbofan-jet, which is a 
turbofan engine surrounded by a ram- 
jet for supersonic cruise; a lightweight 
turbojet with afterburner; and a turbo- 
ramjet, a combination powerplant using 
a ramjet shell around a turbojet 

Nichols suggested that the straight 
turbofan seems to be best up to 
Mach 2.5 cruise speeds, and that above 
that, the turbofan-jet 
best by a wide margin. But extensive 
analysis is needed, he pointed out, in 
words that had been said in many ways 
by most of the speakers during the day. 

Assuming four turbofan-jets and the 
variable-sweep wing, NASA  calcula- 
tions for the Mach 3 cruise transport 
show that a 30,000-Ib. payload aircraft 
could be built for about 350,000 Ib. 
takeoff weight. It would have a takeoff 
speed of 150 kt., accelerate through 
sonic speed at 45,000 ft. to minimize 
sonic boom effects, and carry fuel re- 
serves of 17,000 Ib. This transport 
would fly the 3,500-naut.-mi. mission 
from present-day airports. 

Other detailed problems: 

e Restarting the inlet-engine combina- 
tion following flameout or surge with- 
out needing to decelerate and then re- 
accelerate the airplane. 

e Maintaining off-design flight efficien- 
cies high enough to fly to original 
destination at subsonic speeds and 
lower altitudes in the event of trouble. 
e Intensity of the sonic boom at the 
lower cruise altitude of a Mach 2 air- 
plane might be the best valid reason 


appears to be 


for goit 


Mach 3 cruise speed. In 
either airplane is in serious 
trouble ng altitude acceleration, 
having t it 42,000 ft. at Mach 1.2 
and cli 50,000 at Mach 1.4. 
e Surface finish of the quarter-acre of 
skin on iirplane must be held so 
that does not exceed 0.008 
in. (thr nes the thickness of this 
paper id drag penalties. 
e If the necessary artificial damping sys- 
tem fail iirplane must be flyable 
by othe ins. This is extremely difh- 
cult with the changes in inertia distri- 
bution | by drag considerations. 
NASA’s W. F. Brown, Jr., suggested 
that th mal approach to the ma- 
terials | em now was to try to 
narrow vn the field of available 
metals t hat he called “candidate” 
alloys. major reason, he said, is 
that th uch an enormity of un- 
known racteristics of all the alloys 
availabl 1 designer that there simply 
enough to do optimizing 
s the board. Instead, he 
t lecting a few based on their 
stablished by certain key 
n developing the complete 
data only for those candi- 


is not 
studi 5 
advoca 
propert 
tests, 
body of 
date all 

his is the closest cooperation 
materials engineer and the 
design ly in the game, Brown 
empha ind this can’t be done 
with id of a crash program; it’s 
a long-t enture. 

W. H. Sens, who presented the Pratt 
& WI! report, said that he pre- 
ferred the turbofan with duct burning 
1S a su nic powerplant, based on the 
compa xperience with its after- 
burning rplants plus running its 
forwar ine with duct burning. 

O1 ficulty Sens pointed out was 
that engines for the super- 

case. Subsonic-cruise 

xperience their most 

on the ground at take- 

id that’s easy to simulate 

tand. But the attainment 

tions corresponding to 

ght at high altitude is an- 

nvolving extensive facili- 

ne major reason for the 


t of an engine develop- 


betwee! 


itself would cost more 
iltiples primarily because 
of the ised cost of the materials 
involv Sens said every part in the 
engin ld be working at tempera- 
der of 500F higher than 
nic cruise case. Fuel and 
oil cost ild increase in order to 
guarant tability of properties at 
these | temperatures, and a few 
cent gallon more for fuel would 
increa the direct operating cost 
noticea 50%, said another speaker). 
Oil f Mach 3 engine now costs 
$100 per gallon, Sens said. 


tures 
in the 
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Sonic Boom Phenomena Affect 
Design of Supersonic Transports 


New York—Major unknown factor in 
commercial supersonic transport opera- 
tions may be the extent to which sonic 
boom phenomena will control design, 
according to engineers of Pan American 
World Airways. J. G. Borger, chief 
project engineer, in collaboration with 
L. H. Allen, Jr., N. D. Folling and 
W. F. Hibbs, raised the question of 
whether the supersonic transport will 
be able to fly anywhere in the world 
or will be confined by the boom prob- 
lem to overwater operation. 

Many design decisions, the Pan Am 
engineers said, depend on the altitude 
at which transition is made from sub- 
sonic to supersonic flight. This altitude 
in turn may depend on the sonic boom 
limitations. The assumption is made 
that the aircraft will not have to fly 
subsonically over land except in climb 
or descent—but if this thinking proves 
optimistic, the assumption will have to 
be changed. More research is needed in 
this area. 

Two other “great unknowns,” the 
Pan Am engineers told SAE members 
meeting here (see p. 31), are configura- 
tion and powerplant. Configuration al- 
ternatives seem to be a delta wing with 
canard type longitudinal control, or 
variable geometry wing. Powerplant 
trend seems to be toward a “rather com- 
plex” turbofan with duct burning. 


Probable Requirements 


As an indication of what the airlines 

will want if and when they buy the 
supersonic jet, the Pan Am engineers 
listed some probable requirements: 
e Size can not be specified this early, 
but in all probability the supersonic 
plane won’t be smaller than present jets. 
The aircraft should be sized for com- 
petition, i.e., contain enough seats. 
Later stretch possibilities should be de- 
signed into the early versions. 


e High frequency potential will be 
necessary for economic reasons. 

© Mach 3 speed is the present thinking. 
t’s better to have an airplane capable 
of this speed regime even if it is 
operated slower at the start, than to buy 
one forever limited to Mach 2. 

e Passenger comfort should not be sacri- 
ficed to speed. 

e Range should be competitive with 
subsonic transports, whose range ap- 
proaches 5,000 mi.; therefore, the super- 
sonic plane should have a range of 
4,500-5,000 mi. It might be possible 
to manage with 3,500 mi. if enough 
growth potential was built into the 
design. 

e Operationally, the transport should 
be able to step climb; to operate with 
high temperatures en route and at air- 
ports; should possess superior flying 
characteristics with no “idiosyncracies”’ 
which could surprise the pilot; flying 
characteristics should be along fairly 
familiar lines since no airline can afford 
to develop a “special team like the 
astronauts” for its supersonic trans- 
port; should really fit into present air- 
ports—with certificated takeoff on a 
10,000-ft. runway at sea level on 90F 
day, and land in 7,500 ft.; should be 
of a design directed toward all-weather 
capability. 

Other qualities the airlines would 
like in a supersonic transport, as indi- 
cated by the Pan Am study, include six 
abreast seating cabin width, 130-kt. 
landing speed, interior arrangement 
flexibility, about 50,000-hr. life ex- 
pectancy, a competitive life of 10 yr. 

The Pan Am engineering team simu- 
lated Mach 2 transport operations over 
much of the airline’s route structure, 
using an IBM 705 computer. Boeing 
study aircraft of 400,000 Ib. gross take- 
off weight was the model. They con- 
cluded that, in this case, economics of 





methods of finding economic efficiency. 





Halaby Calls for Cost Cutting 


New York—About 20% of the costs of building a supersonic transport could be 
saved by improved cost-consciousness in manufacturing, Federal Aviation Agency 
Administrator Najeeb Halaby told Society of Automotive Engineers members here. 

Halaby said the United States aviation industry can’t afford to go into supersonic 
transport development under present techniques which involve unnecessarily high 
overhead costs. He challenged the engineers to help with a “lean, mean, austere” 
approach to production which would emphasize cost consciousness and creative 


Major question now in supersonic transport development, Halaby said, is whether 
we should seek the technologically possible airplane—Mach 3 to 5, cruise in excess 
of 75,000 ft., 125 or more passengers, 3,500 or more nautical miles—or take an 
interim step. Not enough is known to decide the question yet, Halaby said, but he 
is seeking the “missing pieces” on which a decision will be based. 








the supersonic transport do not yet 
match those of the subsonic jet. 

Among the comparisons derived from 
this study was Mach 2 economics ex- 
pressed as a percentage of subsonic eco- 
nomics. Results showed number of 
aircraft, 48%; total investment, 129%; 
fuel cost, 152%; total direct cost, 
111%; indirect cost, 92%; operating 
expenses, 100%; passenger revenue at 
60% load factor, 99%; cargo revenue 
at 40% load factor, +7%; total revenue, 
92%; operating profit, 38%; interest 
charge on investment, 129%; net op- 
erating profit, 29%; annual return on 
total investment, 22%. 


Added Aspect 


In another aspect of the study, it 
was found that an operating time limi- 
tation, for noise or other reasons, could 
cut the Mach 2 plane’s production by 
about half in a New York-London 
service. This would raise direct costs 
about 30%, double the required in- 
vestment in equipment, and necessitate 
a fare increase of some 10% —not allow- 
ing for interest on the additional in- 
vestment. These figures assume the 
supersonic service would be limited at 
Idlewild and London to the hours be- 
tween 8 a.m. and 10 p.m. 

According to the Pan Am engineers, 
a real advance in ground handling 
times and techniques will be a major 
adjunct of successful supersonic trans- 
port operation. 


Performance Problems 


Designers of the supersonic transport 
were asked in another SAE presentation 
to solve performance problems without 
prejudice to the handling qualities of 
the aircraft throughout the flight regime. 

Fully automatic flight control for a 
whole flight is many years away and 
not really necessary, according to W. 
W. Moss, Pan American; J. R. Gannett, 
Boeing Airplane Co.; and P. H. Patten, 
Douglas Aircraft Co. Terminal area 
operations of the supersonic aircraft will 
be essentially the same as today, and 
human control should be perfectly 
feasible. Present stability and control 
criteria appear to be valid as far as 
they go, except in certain areas. Any 
electronic or other means of augmenting 
stability should possess a level of re- 
liability comparable to that of the basic 
control system. 

Passenger density, according to Paul 
Shipps and James Frick of Convair, 
is a design factor which perhaps should 
be more carefully considered in super- 
sonic transport development. Big sav- 
ings in direct operating costs can be 
gained by increasing passenger compart- 
ment density. One cubic foot of pas- 
senger compartment volume is equiva- 
lent in cost to 13.5 Ib. of payload or 
10.7 lb. of airframe weight. 
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NASA Pushes International Prestige Goal 


By Edward H. Kolcum 


Washington—Drive to exploit current 
international potentials of space has 
begun as part of the Kennedy Admin- 
istration’s effort to rebuild U. pres- 
tige by non-military means. 

The emphasis involves no specific 
money increases to support foreign SCl- 
entific projects, but rather consists of 
more direct top level contacts and much 
earlier notification to foreign scientists 
of U. S. space plans. 

Objective is to bring as many 
tries as possible into U. S. space plans 
now, so that the practical applications 
in weather, communications and navi- 
gation satellites will be global in spon- 
sorship and will help strengthen the 
peaceful U. S. image abroad through 
demonstrated scientific superiority. 

Recent agreement calling for British 
and French participation in National 
Aeronautics and Space Administration’s 
communications satellite research and 
development program is a sign of the 
expansion of joint space programs be- 
yond the scientific area and into the 
realm of practical application. 

James E. Webb, NASA administra- 
tor and a four-year diplomatic veteran 
as under secretary of state, told Avia- 
TION WEEK that the international pro- 
gram is one of his major. missions in the 
agency. 

It was no secret that President Ei- 
senhower reluctantly backed the U. S. 
space program, and that he felt the 
prestige value of space accomplishments 
was vastly over-rated. The Eisenhower 
Administration essentially felt that Rus- 
sia had reaped the fruits of any prestige 
available in space. 


Subtle Policy Change 


Although some observers argue that 
the space budget would have to be 
tripled over its current billion dollars 
to surpass the Soviets quickly, Webb 
said the subtle change in White House 
thinking is a recognition and under- 
standing by both President Kennedy 
and Vice President Lyndon Johnson of 
the prestige value of space. 

The Kennedy Administration, Webb 
said, believes what the U. S. is doing in 
space will yield more solid benefits 
than the Soviet program. The NASA 
administrator's big job is to sell this 
idea as one way to reduce what has 
been complete U. S. reliance on mili- 
tarv forces for international stature. 

Webb views the NASA mission as 
having three basic parts: 

e Retain technological superiority by 
accumulating more basic knowledge 
through scientific experiments. 

e Apply this knowledge in civilian uses 


coun- 
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such as weather and communications 
satellites. 
e Demonstrate to the world that the 
U. S. leads in scientific knowledge by 
mutual participation in practical ex- 
periments. 

This philosophy “does not depend 
on the acquiescence” of another coun- 
try, Webb said, in an obvious reference 
to difficulties in maintaining foreign 
bases. The U.S. plans to conduct the 
experiments, and has opened the door 
for participation by others. 

Key to the way this is being done is 
the shuffling of responsibilities in the 
NASA top staff. Dr. Hugh L. Dryden, 
deputy administrator, has been relieved 
of much of his day-to-day management 
responsibility to spend more time in 
direct dealings with foreign scientists. 
General management of the agency’s 
technical programs has been shifted to 
the associate administrator, Dr. Robert 


C. Seamans, Jr. 
Webb’s Role 


Webb himself will deal directly with 
the State Department to get bilateral 
and multilateral programs under way. 
Webb intends to rely on Dr. Dryden 
and Dr. Seamans for scientific judg- 
ments. One of the most frequent criti- 
cisms of NASA during the previous 
Administration was that engineering 
and scientific decisions were made from 
a political viewpoint by officials who 
did not understand the technical prob- 
lems. 

Webb points to his State Depart- 
ment and general background (AW 
Feb. 6, p. 29) to prove his knowledge 
of forces which influence world opin- 
ion, and he said NASA will not sup- 
port empty gestures or stunts in co- 
operative programs. There will be no 
general dollar exchange, but U.S. will 
help finance projects which it considers 
necessary for a complete space program 
—projects which would have been con- 
ducted anyway without foreign partici 
pation. 

The United Nations Space Confer- 
ence, the first official space venture un- 





Nerva Bids Submitted 


Washington—Bids for the National 
Aeronautics and Space Administration’s 
Nerva nuclear space propulsion system 
were submitted last week by Aerojet- 
General, American Metal Products 
Corp., General Electric, Pratt & Whit- 
ey, Rocketdyne, Thiokol and Westing- 
house. Contract award is expected to be 
made early in May. Nerva is the flight 
engine that will be developed under 
Project Rover. 











der sp p of many nations, con- 
tinue iave its political problems 
in getting ler way. But the U.S., 
throug ASA, has firm cooperative 
project ght nations, some with 
ravloac being built. 

Uh mference is being sty- 
mied | ibility to schedule a com- 
mittec g in which the time, place 
ind conf igenda would be estab- 

makeup of the U.N 
12 western nations, seven 
count. the Soviet bloc and five 
nations ered neutral. Russia has 
insisted jual East-West represen- 
tation, ) means the western pat- 
ticipant ld have to be reduced to 


seven. 


. ‘ 
lished 


committ 


Change in Emphasis 

Most of the existing U.S.-foreign 

space were initiated un- 
hower Administration, but 
the distinction will lie in 
s and pace with which the 
project Policy decisions will be 
made quickly by senior Administration 
executi\ telephone, bypassing the 
bureau vers of interdepartmental 
committ ind acting without having 
to wait { White House decision. 

his sible, Webb said, because 
of Presi Kennedy’s insistence that 
the exe wwencies conduct their 
own pI and make their own de- 
cisions lishment of the Operations 
Coordit Board, he said, is an in- 
dication of the President’s philosophy. 

Web sees expansion of the num- 
ber of projects in the international space 
field, a1 said several bilateral dis- 
cussions been started recently. 

Most significant action since the Ken- 
nedy A nistration took office was an 
agreem Britain and France to 
build g tations for NASA’s active 
and pa ymmunications satellites. 
The agr nt was a tacit indication 
that the U.S. commercial communica- 
tions satellite program will include 
financ pport by the British General 
Post Off ind the French Center for 
Telecommunications, both government 
communications carriers. 

Addit nations have been invited 
to take rt in the communications 
satellite elopment program, which 
is aimed at finding the best commercial 
timate svstem will be selected 
after demonstration flights by the ac- 
tive Relay system, to be launched next 
vear; multiple esphere passive Rebound 
system be launched in 1963, or the 
synchr orbiting Advent satellite, 
being developed by the Army. 

Late last month, NASA signed a 
joint agreement with the French Com- 
mittee for Space Research calling for 


agreem 
der the 
Webb 


the emphasi 


svstem. | 
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joint sounding rocket and satellite 
launches, information exchange and ex- 
change of scientific personnel (AW 
Apr. 3, p. 33). 

In another recent cooperative move, 
the U.S. and Italy have agreed to 
launch sodium flares simultaneously 
from Wallops Island, Va., and Sardinia 
to study variations in location of wind 
shear and direction. The experiments 
will start late this month or in May. 

Agreement similar to that signed by 
U.S. and France is expected soon be- 
tween U.S. and Japan, which recently 
sent a task group to this country to dis- 
cuss sounding rocket and satellite ex- 
periments. 


Norway, constructing a sounding 
rocket launch site in the Lofoten Is- 
lands, has held discussions which could 
lead to use of U.S. rockets containing 
Norwegian ionospheric instruments in 
a series of launches beginning this fall. 

Sweden and Argentina also have dis- 
cussed general sounding rocket programs 
with NASA, and a technical group from 
Argentina recently visited Wallops Is- 
land to observe the NASA sounding 
rocket installations. 

Firm commitments were made early 
last year with Britain and Canada for 
the U.S. to provide launch facilities 
and vehicles for satellite instruments 
being built in those countries. 


FCC Begins Exploratory Probe 


Of Communication Satellite Issues 


Washington—Federal Communica- 
tions Commission has launched an in- 
quiry into new administrative and 
regulatory questions raised by the 
prospect of commercial operations with 
communication satellites. 

The move reflects growing uncer- 
tainty in some government circles over 
the chosen-carrier implications of space 
communication systems. Because of 
the heavy initial investment required, 
radio spectrum limitations and the de- 
mand for such facilities anticipated in 
the near future, many observers believe 
that only one, or at most two, commer- 
cial systems could be justified in the 
foreseeable future. The FCC inquiry 
is based on this premise. 

The commission has asked industry, 
including the communication common 
carriers, to detail their views on how 
commercial space communication sys- 
tems should be owned and operated, 
within the framework of existing laws 
and policies, or how such laws would 
have to be modified to accommodate 
their proposed plan. 

Companies, which are to submit 
their views by May 1, also are asked 
to state whether they intend to partici- 
pate in the proposed plan and the ex- 
tent of their participation. 

American Telephone & Telegraph 
Co. has indicated publicly its intention 
to proceed with development and im- 
plementation of a commercial space 
communication system, using private 
capital, providing it obtains govern- 
ment authorization. The decision of 
others may depend upon which com- 
pany is selected by the National Aero- 
nautics and Space Administration to 
develop its Project Relay communica- 
tion satellite, since this would give the 
contractor a lead over competition. 

The prospect of a single commercial 
space communication system, at least 
initially, FCC said, raises the question 
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of maintaining the U.S. policy of 
fostering beneficial competition among 
privately owned and operated interna- 
tional communication common carriers 
and of operating within the framework 
of existing anti-trust laws. 

The purpose of the new inquiry, the 
commission said, is to determine vari- 
ous methods by which all interested in- 
ternational communication common 
carriers and others can participate “on 
an equitable, non-discriminatory and 
lawful basis.” 

In a_ statement volunteered by 
AT&T shortly before the recent FCC 
action, the company said it did not 
wish to exclude other international 
carriers either from establishing such 
systems or from sharing the use of the 
system proposed by AT&T. “We seek 
only the opportunity to employ private 
initiative, management and capital in 
the public interest and under public 
regulation in a manner wholly consist- 
ent with traditional public policy with 
respect to international communica- 
tions.” 

The Bell System said its proposed 
space communication system facilities 
would be made available to all inter- 
national communication carriers serv- 
ing the U.S. for any services they now 
are, or may in the future, be authorized 
to provide by the FCC. Participation 
by other companies would be made 
available on an equitable basis either 
by ownership participation through 
prorate sharing of the capital invest- 
ment and operating expenses or by 
lease arrangement. AT&T now leases 
some circuits on its transatlantic tele- 
phone cable for use by international 
telegraph companies. 

Some observers see this latest AT&T 
offer as a concession to the idea of a 
system owned and operated by a com- 
bine of companies, as a means of avoid- 
ing the charge of a private monopoly 


in space. The offer also may have been 
sparked by the recent proposal of Lock- 
heed to form a “common-carrier car- 
rier” combine for a space communica- 
tion system (AW Mar. 20, p. 28.). 

The FCC is now seeking the views 
of other common carriers and inter- 
ested companies, asking for their sug- 
gestions for the best plan of partici- 
pation to operate a space communica- 
tion system within the framework of 
existing policies and laws. The com- 
mission raises the question whether 
such a plan should include participa- 
tion by manufacturers of satellite com- 
munication and launching equipment. 
Industry is asked to specify in detail 
the financial and operational arrange- 
ments of the plan they propose. 

The burden is placed on industry to 
specify how proposals would comply 
with existing provisions of the Com- 
munications Act of 1934 and applic- 
able anti-trust statutes. Where a pro- 
posed plan does not comply, the com- 
pany is asked to recommend specific 
changes that would be required in 
these laws to permit adoption of the 
plan proposed. 

FCC also asks for a statement of the 
extent to which each of the several 
parties to the plan would be subject to 
regulation by the commission as com- 
mon carriers or otherwise. 





Bambi Contractors 


Air Force has decided to award study 
contracts for interception of ballistic 
missiles in the boost phase under 
Project Bambi to General Dynamics 
Corp.’s Convair Division and to Space 
Technology Laboratories, Inc. A_ third 
study contract for approximately $3.5 
million will be awarded to one of the 
other firms in the competition, being 
sponsored by Advanced Research Proj- 
ects Agency, Air Force’s Ballistic Systems 
Division and Aerospace Corp. 

Competitors include, in addition to 
Convair and STL, the team consisting 
of North American Aviation, Raytheon, 
Electro-Optical Systems and Interna- 
tional Business Machines Corp.; another 
team composed of Hughes Aircraft, 
McDonnell Aircraft, Avco and United 
Technology Corp., Boeing Airplane Co. 
and RCA also is bidding. The Hughes 
team is believed to be favored for the 
third study contract. 

Convair also is engaged in a funded 
Air Force study in a relevant field under 
Project Spad, for satellite protection for 
area defense, which is related to bal- 
listic missile interception in its trajectory 
during boost. STL has been performing 
analyses under studies related to ran- 
dom barrage system of interception. 
In the Bambi competition, Convair has 
been assisted by Aerojet-General and 
Burroughs. 











AVIATION WEEK, April 10, 1961 





How science serves Defense at Westinghouse 


WESTINGHOUSE IMAGING SYSTEM ENABLES PILOTS 
TO SEE HOSTILE GROUND TARGETS ON DARK NIGHTS 


Installed in combat aircraft or missiles, the new Westinghouse low-light level 
imaging system clearly pictures tactical targets normally obscured on cloudy, 
moonless nights. The system is equally effective for target-viewing systems in 
tanks or submarines. 


tary pilots can see moving 
ind targets and terrain fea- 
es at night, instantly, with 
iew low-light level electronic 
aging system being develop- 
| at Westinghouse. 


[he new system will see hun- 


lreds of times better than the 


man eye under darkest night 
nditions. It is simple, com- 
t, and rugged, utilizing ad- 
nced versions of the small 
tracon light amplifying tube, 
product of Westinghouse re- 
rch. Systems using this tube 
1utomatically track-while- 
in, and simultaneously pre- 
nt a full field of view. 


Vestinghouse, at its Air Arm 


Division in Baltimore, is also 
pplying results of its years of 


esearch in electronic imaging 


nsors to infrared and ultra- 
let systems, planned for 
ce programs. 
e new imaging systems, 
pled with traditional Air 
capabilities in fire control, 
onnaissance, surveillance, 
missile guidance, offer 
nt new levels of military 
rength for the free world... . 


They are another demonstra- 


Ve 


n of how science is serving 


fense at 


Westinghouse 





How science serves Defense at Westinghouse . . . Imaging Systems 


Advanced Westinghouse thermal 
imaging systems for space appli- 
cations permit accurate detection 
and tracking of ballistic missiles, 
satellites, or spaceships. These 
systems feature high scan speeds, 
high resolution, and inherent reli- 
ability. Low power consumption 
means weight and space savings. 


Weather mapping the world is 
but one of the many jobs which 
can be performed with advanced 
Westinghouse infrared systems. 


Westinghouse Uvicon ultraviolet 
imaging system will enable man 
to see a UV picture of the uni- 
verse, taken from above the 
atmosphere. 


Infrared, Ultraviolet 
imaging systems 
being developed for 
new space missions 


Advanced imaging systems 
utilizing infrared and_ ultra- 
violet spectra are being devel- 
oped at Westinghouse for a 
variety of military and scien- 
tific uses. 

At the Air Arm Division in 
Baltimore, active and passive 
thermal imaging systems are 
being planned around advanc- 
ed infrared devices, including 
the Westinghouse Space Ther- 
micon. Missions include target 
detection, tracking and guid- 
ance, reconnaissance, surveil- 
lance, and mapping. A key fac- 
tor in these systems is the 
successful application of ultra- 
thin infrared-sensitive mem- 
branes developed by Westing- 
house scientists. 


Westinghouse has also devel- 
oped the Uvicon imaging tube, 
sensitive to shortwave ultra- 
violet rays such as those emit- 
ted by celestial bodies but 
which are absorbed by our at- 
mosphere. In space vehicles, 
systems using Uvicon will give 
man a new view of the universe. 
These new IR and UV imaging 
systems, plus unparalleled ad- 
vances in visible light systems, 
offer America potent new mili- 
tary and scientific capabilities. 
They are another demonstra- 
tion of how science is serving 
Defense at 


Westinghouse 





KNOW YOUR ALLOY STEELS... 
This is one of a ser lvertisements dealing with basic 
facts about alloy stee coh much of the information ts 
elementa e of interest to many who may 


find it useful to ndamentals from time t 


to time. 


for Strength 


Determining the Proper 
Depth of Case in Alloy Steels 


In one of the recent articles in this 
series we discussed the carburizing 
of alloy steels, pointing out that the 
purpose of carburizing is to provide 
a hard, abrasion-resistant outer shell 
or “‘case.”’ Such a discussion natu- 
rally gives rise to the question, 
What factors influence the choice of 
case? Should it be shallow? Medi- 
um? Deep or extra-deep? 

While it is not always wise to 
formulate hard-and-fast rules, the 
following may be used as a general 
yardstick: 

Shallow cases (less than 0.02 in.). 
Suitable where wear-resistance alone 
is the chief requirement, and where 
geood surface condition after heat- 
treating is advantageous. Not suit- 
able if high stresses are apt to be 
encountered in service. 

Medium cases (0.02 to 0.04 in.). 
For high wear-resistance. Will stand 
up under substantial service loads 
and stresses. The thickness is suffi- 
cient certain 


to permit finishing 


operations, such as light grinding. 


Medium-to-deep (0.04 to 


0.06 in.). For high wear-resistance. 


cases 


A case in this depth range is essen- 
tial where continuing friction is 
involved, especially friction of an 
abrasive or semi-abrasive nature. 
It is also a good precautionary 


measure where application of the 
finished part may sometimes in- 
volve crushing action. 

in 0.06 


in.). Cases of this depth can be 


Extra-deep cases (more th 


obtained by extending the furnace 
Highly 


ises also 


time in pack carburizing 
wear-resistant, extra-deep « 
withstand shock and impact. A large 
camshaft of an internal-combustion 
engine is a good example of a part 
requiring the extra-deep case. This 
is especially true of the cam lobes 
themselves. 

If you need advice concerning 
case-hardened parts, let us arrange 
for one of our metallurgists to assist 
you. Bethlehem engineers are al- 
ways on call, and you can depend 
on their recommendations. And you 
can depend on Bethlehem, too, when 
you need alloy steels; for Bethlehem 
makes the full range of AISI stand- 
ard grades, as wellas specia ilysis 
steels and all carbon grades 


This series of alloy steel adve 
ments 1s now available as a 
booklet, “Quick Facts about 
Steels.’’ If you would like aj 
please address your request t 
cations Department, Bethlehe 
Company, Bethlehem, Pa. 


Export Sales: Bethlehem St oration 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


BETHLEHEM STEEL 
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Fairchild Records $6-Million Loss 


Fairchild Engine and Airplane Co. 
reported a net loss of $5,994,650 for 
1960, most of it due to additional 
write-downs on the F-27 turboprop 
transport which still is in production on 
a limited basis. 

The F-27 line was shut down briefly 
last fall, but four aircraft now are under 
construction without specific orders for 
them and a limited number may be 
built after that. 

Of five airplanes built last year with- 
out orders, four have been sold in the 
last four months. 

The F-27 write-down of $5,200,000 
was made on the basis that the airplane 
could not be sold at an inventory profit 
at current prices in quantities now con- 
templated. 

With the write-down, the company 
expects at least to break even on any 
1961 sales. 

Remainder of the write-down covers 
anticipated losses on various military 
subcontracts. The company’s major 
subcontract program, for B-52 subassem- 
blies, was not involved. 

Following the policy enunciated last 
vear with the change in top manage- 
ment of the company calling for cut- 
backs to reduce overhead, non-acrospace 
projects such as International Alumi- 
num Structures, Inc., aluminum bridges; 
Jonco Aircraft Corp., builder of F-27 
assemblies at a plant at Shawnee, Okla.; 
Armalite Division, lightweight sport and 
military rifles, and the Plastics Branch 
were sold or closed. 


Seeks Defense Business 


Edward G. Uhl, Fairchild’s new presi- 
dent, told stockholders that Fairchild 
would concentrate henceforth primarily 
on defense business and would seck to 
diversify the technical skills of the com- 
pany rather than its products. ‘The 
former method not only requires less 
capital, but more suits the character of 
the industry today, he said. 

Early this year Fairchild arranged a 
new line of bank credit for a maximum 
of $12 million. Chase Manhattan Bank 
of New York is now the lead bank of 
a group of five, and Bankers Trust Co., 
formerly the lead bank, has dropped out 
of the lending group along with two 
others. 

Fairchild sales totaled $85,096,896 
in 1960 compared with $114,068,426 
the year before. ‘The company reported 
a $1,515,261 profit in 1959, but had 
posted a $24 million net loss the year 
before. 

Net worth dropped to $15,578,242 
from $21,572,892 the year before as 
a result of the new write-down. Back- 
log at the end of 1960 was $43 million 
compared with $76 million the vear 
before. 


AVIATION WEEK, April 10, 1961 


Other financial reports: 
e General Precision Equipment Corp. 
reported net profit of $5,312,692 or 
$3.46 a share on sales of $224,427,566 
in 1960. Figures for the year before 
were $4,198,200 profit, or $2.63 a share 
on sales of $215,588,430. 


Lofti Tests Confirm 
Space Uses for VLF 


Washington—Possibility of using very 
low frequency (VLF) radio for space 
vehicle guidance and for communica- 
tion with submerged submarines via a 
satellite relay has been confirmed by 
results of recent tests using Naval Re- 
search Laboratorv’s Lofti satellite. 

The satellite, launched Feb. 21 in a 
piggv-back experiment, failed to detach 
itself from Transit IIIB and the final 
booster stage, but it operated for about 
six wecks before being destroved upon 
re-entry. 

Limited analvsis of Lofti data to date 
indicates that VLF waves (3-30 kc.), 
partially penetrate the ionosphere as 
well as being reflected from it, confirm- 
ing previous theory. Signals transmitted 
at VLF from a ground station in the 
Panama Canal Zone were retransmitted 
by the satellite at VHF frequencies to 
NRL mobile and National Acronautics 
and Space Administration ground sta 
tions. 

Ability of VLF signals to penetrate 
water and ice to moderate levels has 
prompted their use by Navy for sub- 
marine communications, but has_ re- 
quired extremely expensive and power- 
ful ground stations to achieve global 
coverage. 

New data suggests feasibility of 
using lower-power stations for trans 
mission to a distant satellite which 
would rebroadcast at VLF to  sub- 
marines in its vicinity. 

NRL scientists report that data ana- 
lyzed so far indicates that VLF waves 
travel at less than the speed of light, 
the velocity at which all higher fre- 
quency radio waves are thought to 
travel. 

Velocity depends upon signal path 
geometry and local ionospheric condi 
tions, data indicates. 

Another observation, of secondary 
pulses delayed as much as # second from 
primary pulse transmission, suggests 
they are echos which travel along the 
earth’s lines of magnetic force from 
northern to southern hemisphere and 
back. 

Naval Research Laboratory plans to 
launch three or four more Lofti satel- 
lites, including vehicles capable of 
transmitting and receiving at VLF fre- 
quencies. 


News Digest 





l'rans-Canada Air Lines completed a 
tionary inspection of landing 
emblies on its fleet of eight 
Vanguard aircraft last week, less 
hr. after one of the transports 
rced to make a belly landing at 
\pr. 1 because the right main 

ed to descend. Problem was 
failure of the right wheel 
position properly, jamming the 
No malfunctions were dis- 

m the remaining Vanguards. 


\ir Force is transferring 16 C-130s 
from the 839th Air Division, Sewart 
\FB, Tenn., to the 322nd Air Division, 

\FB, France to supplement 
irlift capability in Europe and 
le Tactical Air Command 
nits there with inter-theater 


ll 47G-3B, powered by Lycoming 
-435 piston engine containing an 
rch T-11 exhaust-driven super- 
will be marketed by the Ft. 
lex., helicopter manufacturer 
his model replaces 47G-3 due 
r unavailability of Franklin su- 
rged engines. Sea level perform- 
more than 15,000 ft. is claimed 
uircraft at maximum _ gross 
‘f 2,850 lb., which is some 300 

r than the earlier 47G-3. 


Nord Aviation has an $86,000 Air 
ign study contract to deter- 

characteristics of a turbo- 
t powerplant. The French firm 
red the dual propulsion field 


Gniffon research aircraft. 


Northwest Airlines last week reported 
imnings of $1.6 million, com- 

th a 1959 profit of $5.7 million. 
venues of $123.3 million were 

from those of the previous 


World Airlines earned a net 
$6.4 million from both inter- 
ind domestic operations in 
mpared with a net profit of 
llion for 1959. Gross revenues 
$378.3 million, an 8.6% in- 
ver 1959. Operating expenses 
vear climbed 9.4% to $362.3 


General Electric Missile and Space 
| Department will conduct a 
10, one-year National Aeronau- 
Space Administration study of 
sibility of a magnetohydrody- 
electric engine for space applica- 
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FAA Re-evaluating Radar Handoff System 


Agency reappraising Hazeltine TV marker device 
under spur of pressures from midair collision. 


By David H. Hoffman 


Washington—Federal Aviation Agency, responding to pressure generated 
by the Dec. 16 midair collision over New York, plans to revive its evaluation 
of a radar handoff system designed to help keep aircraft under uninterrupted 
ground radar surveillance during letdowns and approaches. 

The decision to reappraise the relatively simple but long-shelved system is 
a departure from FAA’s general concentration on developing the automatic 
systems which will be required for future trafic control, a concentration 
which has given current state-of-the-art improvements a relatively minor role. 


By attaching a television marker to a 
given target, even though the target ap- 
pears on more than one radar scope, the 
system will furnish air traffic controllers 
with an electronic aid in executing ra- 
dar handoffs. Thus, radar surveillance 
need not necessarily be interrupted 
when an inbound aircraft flies from air- 
space monitored by an Air Route Traffic 
Control Center (ARTC) into airspace 
monitored by airport approach con- 
trollers 

During just such an interruption last 
winter, a United Air Lines DC-8, en 
route to New York International Air- 
port, overshot its clearance limit and 
collided with a Trans World Airlines 
Super Constellation (AW Jan. 16, p. 
38). The crash, which killed 128, fo- 
cused congressional attention on the 
critical radar gap between most U.S. 
center and approach control facilities 
and on radar handoffs in general. 

The TV radar handoff system 
(TRHS) was conceived by Hazeltine 
Technical Development Center engi- 
neers almost three years ago. It was 
once the cornerstone of an FAA study 
aimed at determining how controllers 
could best pass an aircraft from one 
ARTC sector to another, or from 
ARTC to approach control, without 
losing radar contact. It was also the 
subject of Hazeltine’s detailed Tech- 
nical Proposal 6003 to the FAA, dated 
Mar. 15, 1960. 

When FAA’s Technical Develop- 
ment Center at Indianapolis closed in 
June, 1959, the original study was 
scrapped. Thereafter, fiscal priorities 
drafted by the Agency’s Bureau of Re- 
search and Development ruled out a 
reinstatement until Feb. 17, 1961, date 
of the present $170,437 contract with 
Hazeltine. Of this, $149,721 is for 
hardware, $20,716 for study and field 
installation. 

On Feb. 20, Sen. A. S. Mike Mon- 
roney (D.-Okla.) opened his Senate 
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Aviation Subcommittee air safety hear- 
ings. During the two-week session, Sen. 
Monroney urged FAA to strengthen the 
radar coverage offered aircraft approach- 
ing terminal areas in the light of defi- 
disclosed by the New York 
collision (AW Feb. 27, p. 41). 

“It seems to me,” Sen. Monroney 
said, “that we're in such a great rush 
to accommodate a large volume of 
trafic that we do less than is humanly 
possible to be certain that planes are 
in their right positions.” In the traffic 
congestion that results, “Radar has no 
time to watch for a possible overflight 
of a vital point, even though it may 
mean life or death for 100 or more 
people.” 


ciencies 


Hazeltine believes that it can easily 
deliver all components needed to evalu- 
ate TTRHS before Nov. 1, the purchase 
contract's deadline. BRD testing at 
I’AA’s Atlantic City, N. J., experimen- 
tal center probably will take an addi- 
tional eight weeks. First production 
contracts, therefore, cannot be expected 
before January or February, 1962, even 
if AA’s Bureau of Air Traffic Manage- 
ment approves the evaluation prepared 
by BRD. 

As envisioned by Hazeltine, the TV 
radar handoff system will involve these 
major components and functions: 

e Dual axis control stick. Using this 
control, or “‘joy stick,” the controller 
who would make the radar handoff pin- 
points the appropriate aircraft’s blip by 
positioning alpha-numeric characters or 
symbols beside it on his scope. 

e Coordinate translator. This device 
converts the geographical coordinates 
of a target on one TV display to iden- 
tical coordinates on another. With some 
sacrifice in accuracy, target data can be 
relaved to repeater scopes fed by a 
separate antenna system. 

e Character generator. By deflecting the 
beam of a small monoscope, this pro- 
duces the symbol associated with a 
given target. The same svmbol would 
appear simultaneously on the two 
scopes, or repeaters, involved in a radar 
handoff. 


Western Plans Turbofan 720B Flights in June 


Western Air Lines’ first turbofan Boeing 720B takes off from Boeing’s plant at Renton, 


Wash. 


Western has ordered four of the medium-range transports and expects to begin 


scheduled 720B flights next month. The airline is now operating two 707s leased from 
Boeing. Four Pratt & Whitney JT3D-1s (17,000 Ib. thrust) boost cruise speed to more 


than 600 mph. (AW Mar. 20, p. 67). 
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¢ Telephone encoder and decoder. As 
the control stick is positoned, the en- 
coder develops two audio signals which 
fix the target’s location. These are fed 
to the decoder through ordinary tele- 
phone circuitry. The decoder translates 
the frequencies into voltages that actu- 
ate either the translator or character 
generator. 

By supplementing aids already in- 
stalled in towers and center IFR rooms, 
use of the TV radar handoff system is 
expected to cut the volume of conver- 
sation routinely required of controllers 
working traffic. Presently, a receiving 
controller may be warned of an_air- 
craft flying into his area by interphone, 
squawk box or signal lights. Flight 
progress strips and beacon returns might 
be used to furnish additional informa- 
tion. With TRHS available, identifica- 
tion, under certain circumstances, 
might be sufficiently precise to warrant 
a radar handoff without detailed verbal 
descriptions of the target involved. 

Despite its revived interest in the 
system, FAA is aware that TRHS 
possesses some significant operational 
handicaps. For example, TRHS alone 
does not solve the slant range error am- 
biguity inherent in an aircraft sighting 
taken from two different radars. Lack- 
ing its own source of altitude informa- 
tion, TRHS cannot cope with the criss- 
crossing blips in a crowded holding pat- 
tern. Nor can it distinguish between 
two aircraft flying over the same point 
at different altitudes. 

According to R. L. Sorensen, Hazel- 
tine’s electronic design supervisor, 
TRHS will serve as a “good guide for 
controllers” attempting to pass an air- 
craft from one radar system to another. 
But if other targets are in close prox- 
imity as the changeover takes place, the 
inter-radar handoff is seldom positive, 
he said. Controllers in this situation 
must consider the target’s course and 
speed or perhaps call for a turn to es- 
tablish positive radar identification. 

One advantage of the system under- 
scored by both FAA and Hazeltine is its 
abilitv to operate within the realm of 
scan converted radar displays. Scan con- 
version—which stores the display tem- 
porarily illuminated by the rotating 
trace of a standard radar scope and ren- 
ders it suitable for TV reproduction 
will be installed in most major ATC 
facilities within the next few years. 

The TV screen shows a constant pic 
ture, completely independent of radar 
acquisition time. Video markers can 
be moved at will across the ‘T'V pic- 
ture’s face without leaving permanent 
smears. At the same time, marker in- 
tensity can be controlled. The result is 
a system well suited to the transfer of 
target data between the TV displavs 
of two different radars, or two different 
range scales, or decentered displays 
from the same radar, Hazeltine says. 
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Carriers Focus on Own Problems 


As TWA-Northeast Pact Expires 


Washington—Prospects for a Trans 
World Airlines-Northeast Airlines mer- 
ger are growing dimmer as TWA re 
views its management policies under a 
new president and Northeast concen- 
trates on permanent renewal of its New 
York-Florida operating authority. 

Completion of a $300-million equip- 
ment financing deal by TWA, along 
with the selection of several new direc- 
tors, has set the stage for a complete re- 
evaluation of the merger proposal, ap 
proved earlier by the board of directors 
of Northeast, but delayed by TWA 
pending the completion of financial 
arrangements for its future fleet expan- 
sion. 

TWA requested that the deadline 
for a final decision on the proposed 
merger be extended until June 30 to 
permit further study by its new man- 
agement. 

TWA suggested that such a 
study could best be accomplished by a 
“recognized transportation consultant” 
to determine the over-all effect of the 
merger on the international carrier's 
operations and earnings. 

Charles C. Tillinghast, who assumes 
the presidency of T'WA on Apr. 17 
has stated that he intends to thoroughh 
explore the merger idea to make sure 
that it offers more to the airline than 
mercly a means of increasing its size. 


Second Request Refused 


Northeast, which earlier agreed to 
move the merger decision date up from 
Jan. 31 to Apr. 1, refused to grant the 
second request on grounds that it 
“could no longer remain in a position 
which does not permit us a complete 
freedom of action.””’ However, the air- 
line added that a merger would “serve 
the best interests of both corporations 
in many respects.” 

Meanwhile, Northeast is citing its 
fleet of six Convair-880 turbojets, leased 
from the General Dynamics Corp. and 
General Electric, as one of the major 
reasons whv the Civil Aeronautics 
Board should give the carrier perma- 
nent operating rights on the New York 
Florida route over which it was cer 
tificated temporarily nearly five years 
ago. 
“We have the management, aircraft 
and know how ind have success- 
fully weathered the burdensome tran- 
sitional years,” the airline argued in re- 
questing renewal of its authority on the 
route, which expires in November 

Northeast’s six 880s are part of 
Hughes Tool Co.'s 30-aircraft order, 
placed with General Dynamics’ Con 
vair Division for TWA. Thev were 


Northeast—from General Dy- 
the airframes and General 


for the CJ-805-3 powerplants— 


n year period with an option 
veek, General Dynamics was 
ig with Nelco Inc., for the 
irchase of the leased airframes 
s which would permit Nelco 
ue their lease to Northeast. 
jointly controlled by Aviation 
Services, Inc., and the Equi- 
rp., a subsidiary of Electric 
Co. Lease of the Convair 


gines would continue under a 


igreement with General Elec- 


tion to the Convairs, North- 
ng a Boeing 707 which will 
| to TWA by May 1, and 
; a fleet of 10 Vickers Vis- 
Douglas DC-6Bs and 6 DC- 
Northeast’s transition to tur- 
Hughes Tool Co. has also 
urline a current total of $8 
the form of unsecured and 
d notes, covering the inte- 
the Convairs into its fleet, 
ind working capital. In ad- 
\tlas Corp., which has a con- 


nterest in the airline, has in- 


million in Northeast during 
e years, according to James 
n, president. of the airline. 
ng Northeast’s right to con- 
Florida market, Austin told 
the airline’s current aircraft 
ued at $40 million, compared 
$2.5 million when the car- 
rtificated between New York 
la 
early problems in acquiring 
ment and facing heavy com- 
er the route, Northeast’s 
this trafhe market has climbed 
113 passengers carried in 1957 


354 in 1960 and is expected to 


.000 by the end of this vear, 


xample, he cited the average 
of 66.3% which Northeast 
th its leased Boeing 707 last 
ingle daily round-trip sched- 
carried 68,000 passengers 
w York and Miami. 
against Eastern Air Lines 
i] Airlines between Boston 
points in 1959, said Austin, 
irried 38% of the Miami 
of the Tampa trafic and 
Jacksonville traffic. The use 
380 equipment should en- 
ist to carrv “twice as much 
Eastern” along the Boston- 
he S uid. 
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FIRST THREE Sikorsky S-61Ls for Los Angeles Airways are on the ramp at the Sikorsky plant. Certification and delivery are expected this 
summer. Forward part of the passenger cabin can be converted to cargo space. 


Los Angeles Airways Expands With S-61s 


By William H. Gregory 


Los Angeles—Delivery this summer 
of large turbine-powered helicopters 


capable of carrying substantial payloads 


of mail and passengers at the same 
time will produce a fundamental 
change in the character of Los Angeles 
Airways. 

Until now, carriage of mail required 
under the airline’s subsidy provision 
has gotten first priority and has pre- 
vented fuli exploitation of the potential 
passenger business in this multi-urban 
industrial and tourist region. 

Integration of five Sikorsky S-61Ls 

three this year and two next—into 
the airline’s system will bring other 
changes in addition to the increasing 
stress on passenger business. 
© Increased frequencies because of the 
higher speeds of the new aircraft. 

e Pressure for longer routes. Los 
Angeles Airways already has filed with 
the Civil Aeronautics Board for exten- 
sions as far as Santa Barbara and Ed- 
wards AFB to the north, San Diego to 
the south and Lake Arrowhead to the 
east. Other desert and mountain re- 
sorts are a future possibility. 

@ Revised fare structure. Fares now do 
not relate proportionately to mileage 
and tend to penalize the longer hauls. 
e Modified maintenance procedures 
and increased number of maintenance 
personnel. 

The airline has projected carrying a 
half-million passengers annually by 
1963 compared with the 40,000 level 
of last year, but Robert Hubley, vice 
president-trafic and _ sales, _ believes 
that with proper promotion this traf- 
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fic figure might well be doubled. 

By way of comparison, the airline 
carried 5,362,661 lb. of mail and 2,- 
898,000 Ib. of air express in 1960. 

One big advantage the helicopter 
carrier has is the existence of 20 heli- 
ports in the Los Angeles area now and 
the receptiveness of local governments 
tc provide new ones. A city center 
heliport now is under consideration in 
downtown Los Angeles and S-61 pas- 
senger service might be possible to the 
downtown area this year. 

Present routes of Los Angeles Air- 
ways are divided into four segments 
for schedule making and_ utilization 
purposes. Segments A and C (see map) 
are the shorter run routes to Lockheed 
Air Terminal on the north and Ana- 
heim-Disneyland to the south. Seg- 
ment B is the run to San Bernardino 
to the east, and about twice the dis- 
tance of the other two. Shuttle service 
to the Los Angeles main post office 
downtown is classed as Segment S. 

Biggest handicap now to exploiting 
passenger service is the payload limita- 
tion of the S-55, five of which make 
up the current Los Angeles Airways 
fleet, and the mail priority. An S-55 
may go out full of mail, but the post 
ofhce may have nothing coming back. 
Lack of interconnecting traffic and 
uncertain capacity thus hampers de- 
velopment of a passenger market. Even 
in all-passenger configuration, the S-55 
will carry only 6-7. 

Los Angeles Airways’ S-61s will be 
fitted with a 50-cu.-ft. removable bag- 
gage pod forward on the left side of 
the fuselage and two bins aft of the 
rear door on the right side with a total 


of 57-cu.-ft. capacity, for a 1,200-Ib. 
total. All double seats on the left for- 
ward of the cargo door can be folded 
to the wall and screened from the pas- 
sengers aft by a removable partition for 
added cargo space. 

With this flexible passenger-cargo 
configuration, the airline will go into 
two new phases of operation. One is 
the initiation of downtown Los Angeles 
passenger service. The other will be at- 
tempts to break out of the airport-to- 
suburb service for airline passengers and 
build an intercity service for business- 
men or shoppers, a service that has pos- 
sibilities in the Los Angeles area _be- 
cause of its geographical dispersion and 
lack of public surface transportation. 

S-61 service also will present Los 
Angeles Airways the opportunity to tap 
the potential of a heavy tourist mar- 
ket, Catalina Island, because of ca- 
pacity not needed to serve the airline’s 
established routes. 

During the summer, the airline plans 
to make as many runs a day as possible 
on this 20-min. flight. It also has the 
potential to serve as a balance for the 
desert resorts, where traffic would be 
heavier during the winter. 

Besides the new services to down- 
town Los Angeles and Catalina, Los 
Angeles Airways plans to begin flights 
to three other new heliports expected 
to be available: 

e Newport-Balboa. This would be an- 
other tourist market to seaside vaca- 
tion areas. 

e Pasadena and the west San Fernando 
Valley area. Both are growing indus- 
trial and residential areas. 

San Bernardino, with its ballistic 
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MAIL IS UNLOADED from Los Angeles Airways $-55 on rooftop heliport at the downtown Los Angeles post office (top). Post office 
shuttle service is route segment S on map (below) which shows present and proposed route for the carrier. Other route segments are divided 
A, B and C for scheduling and utilization purposes. Major potential market for the airline is Avalon on Catalina Island, which is shown 
as a proposed route, but which actually has been declared by CAB as part of the carrier’s route area. Other extensions are pending before 
the Board. San Bernardino, segment B, is the biggest passenger traffic demand point on the system at the present time and Los Angeles 
Airways believes S-61 capacity and speed can stimulate more traffic. 
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Dramatic proof of AeroShell Oil W stability. Rocker box section (left) ran for 250 hours using a good straight 
mineral oil. Rocker box (right) ran over twice as many hours on AeroShell Oil W. Note remarkable cleanliness. 


BULLETIN: 





Shell answers the ten questions 
you might ask about AeroShell Oil W—world’s first 


non-ash dispersant aircraft oil 


Less oil consumption. Longer intervals between engine over- 
hauls. Easier starting, faster warm-up, reduced wear on piston 
rings, cylinder bores, cam lobes, lifter faces, gears and bushings. 

All these benefits have been obtained with new AeroShell® 
Oil W. Here, in handy question-answer form, are the facts. 


1. What types of aircraft can use 
AeroShell Oil W? Piston engine 


planes of any size. Helicopters, too. 


2. Why is it called a non-ash dispers- 
ant oil? Because it contains special ad- 
ditives that help keep tiny, ingested 
particles in the oil from clumping to- 
gether and forming deposits. These par- 
ticles remain suspended and dispersed 
until they burn. 


3. How does this effect engine per- 
formance? It means that engine parts 
stay cleaner. That lubrication points 
get all the oil they need. Your engine 
runs more efficiently, parts last longer. 


4. What about oil consumption? Be- 
cause AeroShell Oil W means de- 
creased wear and a cleaner engine, you 
can expect less oil consumption. 

5. Can AeroShell Oil W reduce my 
maintenance costs? If you have been 


using a straight mineral oil, AeroShell 
Oil W can reduce your maintenance 
costs substantially. Reason: your en- 
gine runs cleaner and cooler. Oil con- 
sumption is less. Thus, you can extend 
intervals between engine overhauls. 


6. How does this new oil respond 
from a cold start? AeroShell Oil W 
has an unusually high viscosity index. 
This guards against excessive thicken- 
ing of the oil when cold, yet provides 
outstanding lubrication when hot. Re- 
sult: easier starting, faster warm-up. 
7. Is AeroShell Oil W thoroughly 
proved? Thoroughly. It’s had millions 
of engine hours of flight time. 

8. Where is it available? At Shell Avi- 
ation Dealers everywhere. Any dealer 
will stock AeroShell Oil W if you ask 
for it. 


9. Can I add AeroShell Oil W as a 


make-up oil? Yes. It is compatible 
with all piston engine oils now being 
used. 


10. Is there more than one viscosity 
grade? What do I ask for? AeroShell 
Oil W is available in three viscosity 
grades: 80 grade for small engines 
where straight mineral oil grade 55, 
65, or 80 is normally recommended. 
Also in 100 and 120 grades for large 
engines where straight mineral oil 
grade 100 or 120 is normally recom- 
mended. 


FREE technical bulletin on Aero- 
Shell Oil W at your request. Write: 
Shell Oil Co., 50 West 50th St., New 
York 20, N. Y. 





A BULLETIN FROM SHELL 
—where 1,997 scientists are working 
to provide better products for industry 








missile logistics center, now is the 
major passenger traffic generation point, 
and larger capacity and more fre- 
quencies provided by the S-61 are ex- 
pected to enhance this segment. 

Importance of military and defense 
industry traffic to the airline is apparent 
in that its application for route exten- 
sions included: 

e San Diego to the south and its nearby 
military bases including Camp Pendle- 
ton and the Miramar Naval Air Station. 
e Pt. Mugu naval base to the northwest 
and Edwards AFB to the north. 

e Norton AFB, March AFB, and 
George AFB in the San Bernardino area 
to the east. 

S-55s now get about 9 hr. utilization 
a day and average 150 passengers a day 
plus mail on a schedule averaging 96 
flights a day on week days. The S-6ls 
will increase capacity approximately 10 
times in their first fiscal year of opera- 
tion and about 20 times in their second. 
They are expected to carry 1,000 passen- 
gers a day in Fiscal 1961 and 2,000 a 
day in Fiscal 1962 for a 65% load 
factor. 

Besides the usual local advertising, 
the airline plans to promote passenger 
service through the long-haul fixed-wing 
airlines and through travel agents. 
About 50% of the helicopter carrier’s 
airline connection trafic comes from 
United Air Lines, which carries roughly 
that same percentage of traffic into and 
out of Los Angeles. In June, Los An- 
geles Airways plans to move its Inter- 
national Airport passenger loading site 
to the new United satellite terminal 
now under construction. 

Jet aircraft have tended to smooth 
out the morning and afternoon traffic 
peaks at the airport from the helicop- 
ter carrier's viewpoint, but it feels the 
Catalina service will be a valuable seg- 
ment to fill out the valleys in this con- 
necting traffic. 

Some knowledge of the frequency 
potential of the S-6] and its competi- 
tive position can be gained by the Los 
Angeles Airways comparison of times 
between International Airport and vari- 
ous cities by surface and helicopter, 
exclusive of traffic delays. 





Time in Minutes 

City Surface 
Alhambra 75 
Burbank 70 
Ontario 150 
San Bernardino 180 
San Fernando 100 











Sikorsky has given the airline a pro- 
jection of operating costs of 12 cents a 
passenger mile at a 60% load factor. 

In its guaranteed loan application 
with CAB, the airline estimates S-61 
passenger revenues to increase from 
$278,764 this year to $1,527,759 next 
year and $2,265,284 the following year. 
By 1965, the airline estimates passenger 
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revenue to reach $2,916,516 and total 
revenue $3,436,538. 

Flying operation expenses are esti- 
mated at $271,561 this vear, msing to 
$715,840 next year, hitting a peak in 
1964 of $901,521 and dropping oft 
slightly afterward. Direct maintenance, 
estimated at $243,482 this year, will rise 
to $652,000 next and level off in the 
$700,000-750,000 area for the rest of 
the period. 

Total operating expenses will exceed 
total revenues through 1964, the airline 
estimates, but will fall to $3,393,692 in 
1965, about $40,000 than total 
estimated revenues. It is evident Los 
Angeles Airways does not expect to 
reach subsidy-free operation with the 
first generation of turbine-powered heli- 
copters. The gap will be narrowing, 
however. 

The airline is seeking a guarantee for 
a $2,891,637 loan from the Bank of 
America for four of the five ships, whose 
total cost is $3,212,930. The remainder 
and the fifth ship will be financed out 
of cash flow, largely from depreciation 
and amortization. 

Flight equipment depreciation on the 
S-61s will rise from an estimated $193,- 
699 this year to $403,473 next year and 
will continue at about that level through 
1965. 

Typical fares currently from Interna- 
tional Airport run $6 to Alhambra, $7 
to Disneyland, and $8 to San Ber- 
nardino, the highest fare in the sched- 
ule. These are based on a local zone, 
0-10 mi., fare of $3.85 including tax; 
city zone, 10-20 mi., of $6; suburban 
zone, 20-40 mi., of $7, and extended 
area zone, 40-65 mi. of $8. Thus the 
fare to San Bernardino of $8 is only 
$1 more than the fare to Disneyland, 
which is only about half the distance. 


Revised Schedule 

The airline is preparing a revised 
schedule calling for a basic $4 handling 
charge, plus a dollar for each 10 mi. 
The 10-mi. local zone fare would be 
$5 under this schedule, the Disneyland 
fare the same as it is now, and the 
San Bernardino fare $10. Not only 
must the CAB approve such a schedule, 
but so also must the California Public 
Utilities Commission, which may be 
a tougher body to convince 

Maintenance procedures with the S- 
61 will be similar to those now in ef- 
fect with the S-62 (AW Apr. 3, p. 40). 
General Electric will perform engine 
overhaul at its Ontario, Calif., plant, 
but Los Angeles Airways will do trans 
mission and airframe overhaul and in- 
spections. Added operations experience 
is expected to provide longer time 
between overhauls than the 600 hr. on 
engine and 300 hr. on gear boxes now 
applicable for air carrier service. 

Under consideration is a progressive 
overhaul system now used by fixed-wing 


less 





S-61 Operating Cost 
Estimates 

I Angeles Airways estimates its 
S-61L operating costs will level off at 13 
cents per available seat mile in 1964 and 
1965 after S-55 phase-out and transition 
costs are out of the way. 

In its application for a guaranteed 
loan now being processed by the Civil 
Ac sutics Board, the airline provides a 
five-year summary. The first two years 
include the S-55 phase-out. The esti- 
mat 
© Cost per available seat mile: 27 cents 
in 1961; 17 cents in 1962; 14 cents in 
1963, and 13 cents 1964 and 1965. 

e Cost per revenue passenger mile flown: 
90 cents in 1961; 42 cents in 1962; 31 
1963; 27 cents in 1964, and 25 
cents in 1965. 

@ Cost per available ton mile: $3.10 in 
1961; $1.41 in 1962; $1.18 in 1963; 
$1.13 in 1964, and $1.11 in 1965. 

e Cost per revenue ton mile flown: 
in 1961; $3.74 in 1962; $2.90 in 
1963; $2.60 in 1964, and $2.31 in 1965. 

Costs are total—direct and indirect— 
based on over-all load factors of 
1963; 43.7% in 1964 and 
1965. 


cents 


$6.48 
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Chis would divide the aircraft 
sones, each inspected progres- 
t various hourly levels, the 
stressed areas at the lower end 
pectrum. Instead of having a 
wn for 18 hr. as is done with the 

6 hr. would be required for 
an individual zone inspection. 

Though not the most efficient sys- 
tem from a maintenance standpoint, 
requires more personnel, it is 
from the aspect of aircraft uti- 

[he system would be so 
established that all aircraft would be 
flying peak periods. 

M pilots will be needed, since 
will require a copilot, a prac- 
now necessary with the $-55 
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alrlin 
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efficic nt 


lizati 


g to the future, the airline has 
pplication with CAB to begin 
ice in the San Francisco area. 
element of family rivalry is 
here, since Mervin F. Bagan, 
Los Angeles Airways vice 
has gone to San Francisco 
taining on lease-purchase two 
S-62s to begin a San Francisco 
Oakland service. 
helicopter service—Los An- 
Francisco, for example—is not 
question now as being com- 
time with fixed-wing service, 
even of the S-61, are 
titive. The competitive limit 
term future—economically 
is about 100 mi., Los An- 
vs believes. 
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EVERY 20 SECONDS 


somewhere in the world a 


ROLLS-ROYCE 
turbine powered airliner 


takes oft 


ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P.Q. 


ROLLS-ROYCE LIMITED + DERBY + ENGLAND AERO ENGINES * MOTOR CARS © DIESEL AND GASOLINE ENGINES * ROCKET MOTORS © NUCLEAR PROPULSION 
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CAB Bars Hasty Future Merger Action 


By L. L. Doty 


Washington—Civil Acronautics Board 
decision last week, which gave United 
Air Lines formal authority to acquire 
Capital Airlines only seven months 
after the merger agreement was filed, 
has quashed earlicr hopes that future 
large-scale merger proposals would be 
handled with equal speed. 

Throughout the 60-page opinion, the 
Board broadly hinted that it viewed the 
course it was forced to follow in approv- 
ing the merger with disfavor but 
stressed that it saw no practicable alter- 
native to saving Capital from its fiscal 
plight. It said: “Notwithstanding the 
manifest implications of the merger in 
terms of maintaining a balanced route 
structure, we find that the public inter- 
est in preventing a collapse of the Capi- 
tal system outweighs whatever disadvan- 
tages may inhere in the merger.” 

In separate concurrences, two of the 
four participating Board members, 
Chairman Alan S. Boyd and G. Joseph 
Minetti, emphasized they would have 
preferred broader studies of Capital's 
problems as an alternative to merger 
and added that they were not happy 
with the domestic trunkline route struc- 
ture as it will exist when the consolida- 
tion is consummated. Fifth and newest 
Board member, Robert Murphy, did 
not take part in the case. 

Bovd said the Board should have 
studied the possibilities of suspending 
or transfering Capital's routes at the 
time the merger agreement was filed. 
He added that such action is not possi- 
ble now because of Capital's precarious 
financial condition. 

Minetti, in a dissent filed with his 
separate concurrence, felt otherwise. He 
stated that steps could still be taken to 
keep Capital alive while an investigation 
of the effects the merger would have on 
the industry was being conducted. 
Minetti also doubted that United would 
reject the merger were the Board to 
remove the New York-Atlanta-New Or- 
leans route from the merged svstem. 
Both Delta and Eastern have claimed 
that United competition on this route 
would result in damage to the two car- 
riers. Minetti added: 

“In plain terms, the merger agree- 
ment with Capital is a once-in-a-life- 
time opportunity for United. Common 
sense dictates that the carrier would 
adhere to the merger, even if a small 
portion of the anticipated gain am the 
transaction were denied it.” United, in 
submitting the merger proposal to the 
Board, stated that it would drop the 
merger plans unless all of Capital’s 
routes were transferred to the merged 
company. 
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Generally, the Board agreed to this 
condition in its final decision. How 
ever, to protect Mohawk and Allegheny 
it placed these restrictions on the new 
route structure: 

e United will be prohibited from pro- 
viding service between Harrisburg, Pa 
and New York and between Harrisburg 
and Pittsburgh. 

e No service will be provided betyveen 
Philadelphia and Pittsburgh except on 
flights originating or terminating at 
Omaha or points west. 

e Single-plane service between Buffalo 
and Detroit by United will be pro- 
hibited. 

General tone of the majority opinion 
was that the Capital-United merger 
agreement was a uniquc¢ and that 
the Board was not establishing a new 
policy by expediting and approving the 
agreement. It stressed that its opinion 
was based in large part upon the need 
for preventing the financial collapse of 
Capital to protect the financial integrity 
of the airline industrv. 

It warned that the “unrestricted ap- 
proval of this proposed merger agree- 
ment does not preclude the Board 
from taking a second look at the matter 
in the future in the event that circum- 
stances develop with respect to these 
routes which we cannot forsee.” 

It is now apparent that the Board 
docs not anticipate similar emergency 
problems and that in any future 
strong consideration be given to 
such factors as over-all route structure, 
trafic flow, competition and capacity 
In its decision, the Board said the 
United-Capital merger approval will 
not prejudge future merger applications, 
each merger will be decided on its own 
merits, no new precedents have been 
established and that past precedents in 
merger cases do not preclude approval 
of the United-Capital merger 

In approving the merger, the Board 
laid down a number of labor protective 
provisions similar to those applied in 
previous merger cases. These provisions 
are designed primarily to ensure fair in 
tegration of senioritv lists of both com- 
panies, to guarantee that no emplove 
will be placed “in a worse position with 
respect to compensation” as a result of 
the merger and to provide for equitable 
displacement and dismissal allowances 

The Board also attached these two 
conditions to the merger approval 
e For rate-making purposes, merger ap- 
proval shall not be relied upon by 
United basis for augmenting the 
investment value of icquired 
as a basis for claiming an investment 
value in excess of the price paid for 
assets acquired. 

e In accounting for the merger transac- 
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ets and liabilities shall be trans- 
to United at the values shown 
oks of Capital, with any dif- 
etween book value and pur- 
e to be entered in the 
m adjustment account and held 
nsion until all adjustments have 
le for items not directly a part 
quisition adjustment account. 
t week, United said it agrees 
nditions laid down bv the 
| that immediate steps will be 
msolidate the two companies. 
ne expects to complete the 
srocess by July 1. 
the next major steps that 
taken before the merger project 

l ted 

e Petitions for reconsideration must be 
n the next 20 davs. Answers 

petitions must be filed within 
he ing 10 davs. 

® Board will then give its decision on 

th sideration petitions. 

e Carriers s pomeian the merger deci- 
seek a court review of the 
sut this action must be taken 
davs of the date of the Board’s 

de vhich was Apr. 3. 

e United must file formal acceptance of 

th tions attached to the approval 

oT t rger. 

e Merger wiil be legally final when 

niles the merger agreement with 

of State of Delaware, the 


hich the carrier is incorpo- 


American Profit Drops 
As Revenues Increase 


Washington—American Airlines last 
rted net earnings of $11.7 
1960, a 44% decrease from 
s despite a 13.4% increase in 


for the vear totaled $408 
1 16% increase over gross ex- 
1959. Net working capital 
ear was $57.7 million, com- 
th $72.3 million the previous 
its annual report, American 
ga reasons for the decline: 
e Growth in trafhe during the vear was 
less t usual because of slowing 
the economy and a sharp 
squ n business profits generally. 
e Costs for the transportation of mail 
ind freight increased, but there was 
10 rease in charges for such trans- 
e T'rend toward lower-priced aircoach 
sen pressed gross revenues. 
e Basic costs have continued to in- 
CT ffsetting in part economies ex- 
rom the use of larger and more 
uircraft. 








The big name in jets. == Pratt & Whitney Aircraft’s 


JT-3 and JT-4 engines are writing a story of reliability unprecedented in 
airline history. Their unmatched economy and dependability have led to 
increased utilization of jet aircraft, boosting the planes’ earning power 
beyond expectations. The engines’ contribution to new rates of schedule 
completion has been outstanding. They power most of the world’s big 
jet aircraft. Now, a new turbofan series—developed from this famous 
family of jets—pramises new advances in power, economy and dependa- 
bility. By every measurement, Pratt & Whitney Aircraft is without ques- 


tion the Big Name in Jets. UNITED AIRCRAFT CORPORATION 
PRATT & WHITNEY AIRCRAFT DIVISION 


EAST HARTFORD, CONNECTICUT 





Supplementals Pressing to Expand 
Transatlantic Charter Business 


By Robert H. Cook 


Washington — Supplemental airlines 
are hoping the Kennedy Administra- 
tion’s efforts to attract more foreign 
travelers to this country will open the 
way for the carriers to move into trans- 
atlantic charters on a large scale. 

Independent Airlines Assn. is ex- 
pected to concentrate on the need to 
offer lower air fares to Europeans to 
“break the price barrier” on interna- 
tional travel and to aid in the Adminis- 
tration’s campaign to improve the U.S. 
foreign payments balance when the sup- 
plemental carrier group testifies in a 
House Commerce committee hearing on 
establishment of an Office of Interna- 
tional Travel. 

IAA will argue that while the trans- 
atlantic charter business was almost 
evenly divided between American flag, 
foreign and supplemental carriers in 
1959, the foreign airlines more than 
doubled their share of this market last 
year by offering new, low-cost charters. 

Capitol Airways and California- 
Hawaiian Airlines, supplemental airlines 
and members of IAA, last month asked 
Civil Aeronautics Board permission to 
inaugurate reduced charter fares over 
the Atlantic this summer at rates some 
of which are less than half the current 
economy-class fares. 

Filing of the new tariffs, scheduled 
to be effective Apr. 16 for Capitol and 
Apr. 26 for California-Hawaiian unless 
rejected by the CAB, has raised a diff- 
cult question for Board attorneys be- 
cause of the airlines’ contention that 
their fares are permissible under Section 
401(F) of the Federal Aviation Act. 
This section, similar in meaning to sec- 
tions of the Interstate Commerce Act 
applied to bus charter operations, per- 
mits CAB to grant any certificate airline 
an exemption to conduct “special serv- 
ice” type charters subject to its pre- 
scribed economic regulations. 

Section 207 of the Board’s regulations 
spells out the ground rules for granting 
charter and other “special service” oper- 
ations for trunk carriers but makes no 
distinct reference to supplemental air- 
lines. It is primarily on this point that 
the supplementals contend their tariffs 
should be permitted, since there appears 
to be nothing in the Board’s regulations 
to specifically detail the charter control 
over their operations. 

CAB spokesmen admit that Section 
207 does not contain any specific refer- 
ence to charter rules for the supple- 
mentals and indicate the obvious solu- 
tion to this omission may require a 
further amendment to the section to 
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include the supplemental carriers. 

While IAA and the two supplemen- 
tals will push hard for the lower air 
fares on the basis of the “public inter- 
est” angle that the over-all savings will 
produce a greater volume of foreign 
visitors to this country, it is doubtful 
that CAB will permit the fares because 
of the powerful competitive effect they 
would have on U.S. flag carriers. 

IAA notes that should the Board vote 
to reject the tariffs, or suspend them for 
further investigation, the association 
will demand a full public hearing on 
charter fare problems. CAB’s coopera- 
tion with the International Air Trans- 
port Assn. agreements setting interna- 
tional fare levels constitutes ‘an Iron 
Curtain against lowering fares across 
the Atlantic,” IAA officials charge. 

Capitol’s plan is aimed primarily at 
Europeans and would offer piston- 
engine, round-trip transportation be- 
tween major European cities and New 
York at a price of $195 from London, 
$295 from Rome and $245 from Frank- 
furt. Summer economy fares for round- 
trip, piston-engine transportation be- 
tween the same cities under the existing 





Low Transatlantic Fare 

Flying Tiger Line will introduce a 
transatlantic charter rate June 1 that 
will permit Europeans to fly to the U. S. 
East Coast for round-trip fares as low 
as $99 

[he low rate, based on an aircraft 
charter rate of $11,682, applies only to 
groups originating in Europe. The rate 
of $260 per passenger will apply on 
charter trips originating in the U.S. 
Lockheed 1049H Constellations with 
118 seats will be used on all Flying 
Tiger charters. 

Purpose of the east-west low charter 
rate is to attract European groups as a 
means of offsetting seasonal imbalance 
of U.S. charter flights. Because of this 
seasonal difference, the carrier operator 
in the past has been required to dead- 
head aircraft and crews on the return leg 
of U.S. charters. 











greement are London, $450; 
Rome, $584, and Frankfurt, $525. 
California-Hawaiian’s proposal is 
in that it will tailor its flights 
‘lume of business generated. 
[he airline expects to provide a mini- 
mum service of two flights a week, pro- 
viding a pattern of 14- and 20-day circle 
from Europe to the larger U.S. 


IATA 


similar 
to the 


tours 
cities. 


Competitors Oppose Cargo Merger 


Washington—Competing U.S. air- 
lines are raising strong objections to the 
proposed merger between Riddle Air- 
lines and Aerovias Sud Americana, and 
Pan American World Airways is charg- 
ing that the two cargo carriers are con- 
triving an unofficial merger in advance 
of Civil Aeronautics Board approval. 

Riddle Airlines last month asked Civil 
Aeronautics Board to permit a merger 
with Aerovias Sud Americana, an in- 
ternational cargo carrier, that would ex- 
tend Riddle’s all-cargo domestic routes 
into Latin America. 

Pending the Board’s decision on the 
merger, Riddle has entered into a series 
of agreements with Aerovias. A trip 
lease and imterchange agreement is now 
before the Board for approval, accom- 
panied by a request for exemption from 
hearing until after the decision on the 
proposed merger. Sales, maintenance, 
service agreements await Board ap- 
proval. 

The trip lease pact would allow 
Riddle to rent Aerovias aircraft by the 
hour, with Riddle crews operating them 
over Riddle routes. Aerovias would pro- 
vide maintenance and hull insurance, 
and both airlines would take out lia- 
bility and property damage insurance. 

The interchange agreement would 
allow Riddle’s aircraft to operate 


through services on both routes, with 
the transports controlled and operated 
by the carrier over whose routes they 
ire being flown. Riddle is to be respon- 
sible for maintenance and hull insur- 
ance, and both airlines will take out 
liability and property damage insurance. 

Pan American charges that the merger 
would give Riddle unfair advantage by 
eliminating trans-shipment and would 
effect ‘major realignment” in the 
Latin American route pattern. The car- 
rier al iys it has been seeking CAB 
permission for 12 yr. for route entry 
into the U.S. but had failed. 

Pan American filed an additional pro- 
test against the five Riddle-Aerovias eco- 
nomic agreements, charging that Riddle 
inten to implement them without 
CAB approval. The five agreements, 
Pan American constitute a “de 
facto” merger that prejudices the 
Board’s decision and, if the formal 
merger proposal is denied, will leave 
the tw mpanies so entwined that it 
would hard to unscramble them. 

Nat Airlines, Trans Caribbean 
Airways, Delta Air Lines and Braniff 
Airv ined Pan American’s protests 
igainst the merger. All notified the 
Board if merger is approved they 
k similar route advantages. 
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Texaco offers this series of Special local transport airline flights make unusual contract obligations 
i i letins i - . 7% ; wt ain... votes 
weg rnative bulletins in recog possible. Thanks to flexible local transport airline facilities, business men 
nition of the vital new dimen- : 2 a : > z a x 

sion being added to business now often find it possible to fulfill contract obligations in a manner unheard 
activity by local service air- of a generation ago. 

lines. Texaco Inc., Aviation aes es oe Ms : “ " J - r 
Sales Department, 135 East Take the huge Ballistic Missile Early Warning System that RCA is build- 


Pskasieesndic ing for the Defense Department. Since the project is near Fairbanks, Alaska, 
cinee communications with company headquarters posed a problem. 
The solution was found when RCA contracted Alaska Airlines to operate 
They’ve already = # once-weekly round-trip flight service between Philadelphia and Faixbanks, 
serena? eral Peek: Flights involve 6,866 round-trip miles per week . . . a total of over 300,000 
issues of Business wee : miles for the year. Cargo includes both men and materials, 
And they'll be ees 
new ads in future issue ' ; 
epee. Sage aoe Air freight expands to include direct ground link. Local service airlines 








gene Service — make it possible to fly freight into practically any city in the US. Last year, 
are contributing 10) local carriers moved over 5 million tons of air freight—a 200% increase 
American business ac- over 1950. a 
tivity. ; Now, shippers in the Arkansas-Louisiana-Texas area can take advan- 
Texaco, who supplies tage of a new convenience offered by Trans-Texas Airways. On May 1, the 
, of these airlines Railway Express Agency began door-to-door Pickup and delivery for Trans- 
with a full line of fine Texas—a direct ground link for their air freight traffic. 
walathins fuels and lubri- 
cants, is pleased to oe : 
sent this series in the Local carrier “watch dog” Service Protects nation’s timber stands, 
public interest. Stranded vessels have been saved. Strayed livestock recovered, Fishermen 
rescued. Power line breaks discovered. Al] because of the Vigilance of local 
carrier flight crews. But perhaps the most valuable “watch dog” service 
these men perform is detecting and reporting forest fires. 
[ATS LOLITA A TET 7 Pacific Air Lines flights, for instance, cover 26 national forests as wel] as 
many of the nation’s most valuable stands of timber. Last year, Pacific flight 
magne crews alerted state and national forest firemen to fires in many areas— 
Alaska thus helping prevent the loss of millions of dollars worth of standing timber, 








*Based on an average LENE 9 
of 2.7 per copy of Business Week. 








Alaska Coastal 
Allegheny 
Aloha 
Bonanza Local carriers offer exciting vacation tips for the time- and budget-con- 
Caribair scious. Because they cover the entire United States, local Service airlines 
Central offer almost unlimited vacation possibilities, Skiing, skin-diving, sight- 
a Seeing, bull-fight attending—to name just a few. Vacation planners find 
Froatior local carrier facilities especially helpful in planning short or inexpensive 
Lake Central vacations. Bonanza Airlines flies vacationers to all the scenic wonders and 
Mohawk famous winter resorts of the Southwest—including fabulous Las Vegas. 
North Central Trans-Texas Airlines schedules week-end flights at special rates to the 
— Consolidated colorful old cities of Laredo and Nuevo Laredo. Or, for something different, 
Pacific travelers can get a breathtaking view of the Hawaiian Islands from Aloha 
Piedmont Airlines sightseeing planes. Special lens windows let shutterbugs take 
Reeve Aleutian undistorted shots of nature’s grandeur below. 


Southern Central Airlines offers perhaps the shortest vacation on record. As part 
Trans-Texas 


West Coast of its regular Service, it schedules 20-minute, Sunday afternoon “Scenic 
= Flights” over the 36 Cities in its area. The cost ? Just $2.50, 
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© Aeroflot, the Russian airline, has 
signed an agreement with United Air 
Lines providing single ticket service for 
passengers and cargo over the routes of 
both airlines. Connections to Moscow 
on Aeroflot’s 150,000-mi. route system 
are made at London, Paris, Copen- 
hagen, Brussels and Amsterdam. 


P Allegheny Airlines reports 133,000 
passengers have flown a total of 38.2 
million mi. on its commuter flights in 
the last 18 months. Commuter flights 
are operated at first-class fare with pro- 
vision for inflight ticketing, simplified 
baggage handling and 40% discount 
for no-reservation passengers. 


> Lineas Aereas TACA de Colombia 
(TACA) and Cinta Limitada (CINTA) 
of Chile have had their foreign air car- 
tier permits canceled by Civil Aero- 
nautics Board. The carriers, authorized 
to operate between points in their re- 
spective countries, the Caribbean and 
Miami, had not operated into the U.S. 
for several years. 


> Lufthansa will buy out Condor Luft- 
reederei of Hamburg, a local airline, in 
November. Condor’s two Convair 440s 
will be used to supplement Lufthansa 
and its subsidiary, Deutscher Flugdienst. 


> Pan American World Airways reports 
the use of portable cargo containers 
fitted in place of unoccupied seats on 
turbojet transports. The containers 
weigh 122 Ib., are collapsible and have 
a 48-cu.-ft. capacity. While Pan Ameri- 
can normally uses up to four, as many 
as twelve can be used to increase cargo 
capacity by three tons. 


> Philippine Air Lines has been recom- 
mended by a CAB examiner for a U.S. 
foreign air carrier permit authorizing 
service between Manila and San Fran- 
cisco, Calif., via Honolulu. Request for 
a Tokyo stop on the route was rejected. 


> Tasman Empire Airways, Ltd. of New 
Zealand has received temporary U.S. 
certification to operate between New 
Zealand, Fiji, American Samoa, Cook 
Islands and the terminal point, Tahiti, 
Society Islands, until June 30. 


> Trans-Texas Airways began Convair 
service between Houston and Dallas, 
Tex. and between Lake Charles, La. 
and Dallas Apr. 1 with the first three 
of 22 Convair 240’s bought from 
American Airlines. Two more will be 
delivered this month and will be oper- 
ated between Dallas and Little Rock, 
Hot Springs and Texarkana, Ark. 
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AIRLINE OBSERVER 


© Boeing’s cargo version of the 707-320B turbofan-powered transport, 
which would carry an 82,000-Ib. payload, is attracting serious airline interest, 
especially from Pan American and TWA. Major attraction is the promise 
of delivery in 1962. The airplane would side-loaded, with cargo doors 
aft and forward of the wing, have a strengthened wing spar and heavier 
gage fuselage skin. Price of approximate] million—against $9 million 
for a swingtail version of the aircraft—ha lines now asking: “Is there 
anything fundamentally wrong with side mg?” These carriers feel that 
proper ground-handling equipment could ide loading as efficient as 
the swing-tail system. 


> Watch for the Assn. of American Airport Executives, at its Apr. 20 con- 
vention, to refuse responsibility for measuring slush accumulation on run- 
ways. Federal Aviation Agency has proposed a rule which would limit the 
takeoff gross weight of turbine-powered aircraft when slush stands more than 
0.5-in. deep. However, AAAE and the Air Transport Assn. prefer that FAA 
do the measuring. 


irch program on turbojet 
il findings made last year 

ints to include pilots and 
1 progression of physical 
nsferred from piston to 
the number of monthly 
equipment. 


® Federal Aviation Agency may expand 
flight crew fatigue on the basis of initial 
on a test group of flight engineers. FAA 
hostesses in a new study and is concern 
problems discovered among engineers 
turbojet aircraft duties mav be directls 

duty hours permitted flight crews on the 


> Cunard Eagle Airways plans to buy two Boeing 707-420 turbojet trans- 
ports if its pending request for scheduled London-New York service is 
approved by the British Air Licensing Board. Although such flights would 
be directly competitive with British Overseas Airways Corp., Cunard officials 
are confident the application will be approved within the near future. 
Delivery dates for the 707-420 have been set for 1962, as opposed to the 
1964 schedule proposed by British Aircraft Corp. for the VC-10 bypass- 
engine transport, which Cunard has been urged to buy for use on its pro- 
posed transatlantic route. 


produce its proposed VC-11 
g has had in selling its 727 
new version of the short- 
the BAC 111. The 111 
ass engines producing 9,450 
oush its long-range VC-10 


P British Aircraft Corp. has dropped plan 
medium-range jet in view of the success Bo 
transport. BAC will concentrate its efforts 
medium-range Hunting 107, to be design 
will be powered with two Rolls-Royce Spey 
Ib. thrust each. BAC will also continue 
bypass engine transport. 


© Convair is offering Swissair the use of two Convair 880M-22 medium- 
range jet transports on a lease basis to serve the airline’s route to Tokyo 
during the peak summer traffic season because of delivery date postpone- 
ments for the longer-range 990. Lease offer, designed to help Swissair 
match jet competition on the route until arrival of the 990 late this year, 
was one of several suggestions made by Convair during a recent visit of top 
Swissair personnel to San Diego to discuss the delays. An airline spokesman 
said last week that a decision whether to accept the offer should be made 
by mid-April. 

>» Federal Aviation Agency will conduct an ustry-government conference 
June 6 on requirements for proficiency flight maneuvers. Purpose of the 
conference is to determine whether proficiency flight maneuver requirements 
for turbojet aircraft should be considered s¢ tely from those for piston 
engine aircraft. 


> Specially designed maintenance recorder will be installed by FAA in 
either a Boeing 707 or Convair 880 turbojet transport in an effort to 
determine what areas wear out first on airframes and engines. Device will 
collect and store data on effect of turbine inlet temperature, gyroscopic 
loads imposed during turns, wing movement in taxi operation and other 
subtle forces that affect safe life of an aircraft. 
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STAND OUT 
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because they have Collins Transponders aboard 


Their aircraft stand out on ATC radar scopes because 
they are more than mere blips on the screen. A dis- 
tinctive marking appears at their flight position, per- 
mitting instantaneous, positive aircraft identification. 


For airline or business aircraft, Collins 621A-2A ATC 
Radar Transponder provides a reinforced radar reply 


COLLINS RADIO COMPANY 


CEDAR RAPIDS, IOWA 





and rapid identification for precision ETA’s and no- 
delay clearances in high density traffic areas. 


Proven in countless hours of flight operation, Collins 
Transponders continue to be first choice with leading 
airlines and business fleets the world over. 


Write for literature and complete specifications. 


DALLAS, TEXAS BURBANK, CALIFORNIA 
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Bermuda Fosters Midwest Tourist Market 


By Glenn Garrison 


Hamilton — Tourist-supported island 
of Bermuda is feeling the impact of 
the jet transport, which travel people 
here regard as something of a mixed 
blessing. 

Jet service has brought Bermuda less 
than two hours from New York. But 
the jet also has cut times to other re- 
sorts in the Caribbean and Bermuda 
faces a loss of business to these once 
remote localities. 

As a countermeasure, Bermuda is 
making a strong effort to tap markets 
deeper in the United States. Bulk of 
this island’s tourist business for many 
years has come from the middle Atlan- 
tic states and New England. New York, 
New Jersey and Pennsylvania account 
for 59% of the traffic, with New Eng- 
land contributing another 22%. 


Potential Market 

The area now attracting Bermuda’s 
attention is the east north central re- 
gion which includes Illinois, Indiana, 
Michigan, Ohio and Wisconsin. This 
area has provided only 8% of Ber- 
muda’s business, but its new accessi- 
bility by jet makes it a rich potential 
market for Bermuda. New airline sched- 
ules will offer a 7 a.m. departure from 
Chicago with arrival in Bermuda at 
12:30 p.m. Service is via New York, 
but the island’s trade development 
board is seeking direct airline flights 
from Chicago. 

The development board recently 
opened an office in Chicago to promote 
business in the Midwest. 

Reshaping of travel patterns by the 
time-cutting jet transports has even 
brought Hawaii and Bermuda into com- 
petition for tourist business. During 
the last half of 1960, Hawaii attracted 
more travelers from east of the Missis- 
sippi than from the western U. S. This 
was cutting into Bermuda’s territory, 
and the island’s new promotional pro- 
gram is partly designed to counter this 
competition. The development board 
even sees California as a future market, 
and for the first time this year is adver- 
tising in a California magazine. 


90% Load Factor 

First jet service between New York 
and Bermuda was inaugurated in March, 
1960, by Pan American and its Boeing 
707-320s and Douglas DC-8s operated 
with 90% load factor that month. 
PanAm’s jets cut into the piston and 
turboprop competition of Eastern Air 
Lines, British Overseas Airways Corp. 
and Eagle Airways of Bermuda. During 
two off-season months last year, East- 
ern’s load factors on its DC-7B and 
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Lockheed 1049G equipment dipped 
into the thirties. Eastern put DC-8s on 
the run for a couple of peak season 
months but, being presently short of 
jet equipment, withdrew them. Plans 
are to re-introduce the jets this month 
BOAC last month began daily jet serv- 
ice with 707-420s. 

Load factors on Eagle’s Viscount and 
Britannia turboprops held up well last 
year in the face of jet competition. But 
Eagle had a unique advantage: it was 
not a member of International Air 
Transport Assn. and set its fare lower 
than the other carriers. Eagle’s round- 
trip rate from New York is $85 tourist, 
whereas the other airlines charge $105 
propeller and $115 jet fares. 

However, Eagle joined IATA last 
December—reportedly under pressure 
from other carriers and to offset the 
threat of a fare-cutting war. Its new fare 
effective next week is $95, and depar- 
ture times from New York have been 
moved back from late afternoon to after 
9 p.m. This means arrival in Bermuda 
at a time approaching midnight. Eagle 
still has a fare advantage over the other 
carriers, but on Oct. 31 all of the air- 
lines plan to introduce special excursion 
fares good on certain days of the week 
through Mar. 16. These fares are $95 
jet, $85 propeller. 

Operation of the evening flights is 
more economically suitable to Eagle 
than it would be to the other carriers 
because Eagle is Bermuda-based and 
no crew layovers are required. 
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irlines offered 161,186 seats be- 
tw the U.S. and Bermuda last year. 
I for the first three quarters of the 
year was 120,332, a total expected to 
to 159,372 this year. 
air passengers last year 
ut 100,000. Another 40,000 
to the island arrived by cruise 
ibout 12,000 came by regular 
\bout 85% of Bermuda’s air pas- 
from the U.S., about 11% 
Canada and approximately 2% 
United Kingdom. 

difficulty in selling to the 
tern area has been the problem 
connections. Passengers from 
1s Chicago were usually faced 
wernight lavover in New York. 
the jets and rearranged sched- 

ke same-day service possible. 
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Cause Concern 


Some Bermudians view the advent of 
varily. They forsee a possibility 
character of Bermuda’s tourist 
tions could change drastically if a 
mass market were to descend on the 
island 
“We don’t subscribe to making Ber- 
muda a suburb of New York,” a trade 
development board official said. The 
average visitor to Bermuda stays seven 
or eight days and the possibility of jet- 
f one-day visitors cluttering the 
beaches makes Bermudians 


loads 
island’s 
shudder 

Recently, Pan American brought two 
chartered DC-8s to the island where 
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Sheremetyevo Air Terminal Planned 


Artist’s conception of new Russian terminal which the Soviets are planning to build at 
Moscow’s Sheremetyevo Airport bears resemblance to Pan American’s Idlewild terminal. 


Present main passenger terminal, in use for less than 


ne year, no longer “meets up to date 


demands,” according to G. Ilkin, chief architect of the Aeroproyekt Design Institute. New 


terminal will be a two-story building of ferrous concrete. 
Round building in foreground, although not identified, 


have an area of 32,280 sq. ft. 


Second floor waiting room will 


apparently is the restaurant and visitor's observatory. 
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replace with 


SYLVANTA SPIRAL 


SYLVANTA 


SUBSIDIARY OF 


ACCELERATORS 


If you’ve an eye for quality and a need for economy in Spiral 
Accelerator replacement cathode ray tubes — specify Sylvania- 
SBGP-, SBHP- for your high-precision ‘scope equipment. 
Sylvania Spiral Accelerators provide extraordinarily precise dis- 
plays, exhibit exceptionally long life with resultant lower costs 
per hour of operation. Consider the reasons for such high quality. 
Guns, for example, are assembled on Sylvania-developed mount- 
ing jigs accurate to .001”. They’re magnified 10 times actual 
size On optical comparators and critically inspected for spacings 
and dimensions. In addition, Sylvania Spiral Accelerators under- 
go tests for electrical characteristics, distortion, brightness. Spot 
size is microscopically measured at extreme corners of required 
minimum scan. Perpendicularity of horizontal and vertical scan 
lines is physically measured to meet 1.0° acceptance standards. 
Too, Sylvania-SBGP-, SBHP- must meet severe cycled life tests. 
Have a care! Replace with Sylvania Spiral Accelerators. Avail- 
able in a wide range of phosphors. A phone call to your Sylvania 
Industrial Tube Distributor will bring swift delivery. For tech- 
nical data write Electronic Tubes Division, Sylvania Electric 
Products Inc., 1100 Main Street, Buffalo 9, N.Y. 


Available from your Sylvania Industrial Tube Distributor 
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personnel of a New England company 
spent the day, touring the island and re- 
turning home the same night. The same 
company is thinking of ranning a simi- 
lar flight to L ondon. 

But despite this possibility raised by 
Bermuda’s closer proximity to the U.S., 
trade officials do not forsee a tourist 
trafhe explosion such as is taking place 
in the islands south of Bermuda. Ef- 
forts will be made to keep Bermuda 
much as it is. Hotel beds through last 
vear totaled 4,400; with the completion 
of a new hotel this summer, the total 
will be about 5,000. It is not expected 
to get consideraby higher. The new 
hotel is the first since 1930, with the 
exception of one new hotel that re- 
placed another destroved by fire. 


Added Jet Service 


Another jet service to Bermuda will 
begin this month when Guest Aerovias 
Mexico puts de Havilland Comet 4s on 
the run between Miami and the island. 
These airplanes are being provided by 
CMA Mexicana de Aviacion as part of 
an equipment consortium arrangement 
among Mexican carriers. 

Canadian traffic to Bermuda and the 
Caribbean will be offered new lowered 
fares on Trans-Canada Airlines’ new 
Vickers Vanguard turboprops. Special 
excursion rates from Montreal/Ottawa/ 
Toronto to Bermuda will cost as little as 
$99 round-trip economy, compared 
with $141 economy at present. From 
the Canadian cities to Barbados, 
round-trip economy excursion fare will 
be $199, down from $265. 

Airline seats offered between Canada 
and Bermuda totaled 9,479 for the first 
nine months of last vear; the total this 
vear is expected to be 9,554 for the 
same period. 


Full Passenger Load 
Carried on Tu-114 


Moscow—Acroflot Tu-114 has made 
its first proving flight from Moscow to 
Khabarovsk with a full load of 170 pas- 
sengers—all officials and emploves of the 
Russian aircraft and airline industries. 

The 4,300-mi. trans-Siberian run was 
made nonstop in slightly over 9 hr. 
The four-turboprop transport carried 
two complete crews which relieved each 
other every 24 hr. 

Soviet officials have again promised 
to open regular Moscow-Khabarovsk 
Tu-114 passenger service “shortly.” 
Such operations were first scheduled to 
begin in 1958. Latest missed target 
date for scheduled Tu-114 passenger 
flights was January, 1961 (AW Dec. 
26, p. 19). Tu-ll4s have made fre- 
quent Moscow-Khabarovsk _ proving 
flights carrying cargo and partial pas- 
senger loads. 
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Confidence counts and the airlines count on Sinclair 











45% of the aircraft oil used by major scheduled airlines in the 
United States is supplied by Sinclair. Military jets also count on 
Sinclair to supply Sinclair Aircraft Oil to lubricate their mighty 


engines. There.is no better proof of reliability. 


Sinclair “rer 
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Sinclair Refining Company Aviation Sales, GOO Fifth Ave. » New York 20, N. Y. 
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SPACE TECHNOLOGY 





United Technology Builds Larger Booster 


By Russell Hawkes 


Sunnyvale, Calif—Main theme in 
the plans for the future of United 
Technology Corp. is the development 
of immense, economical solid propel- 
lant space vehicle boosters at the com- 
pany’s $30-million research and devel- 
opment facilities here and at nearby 
Morgan Hill, Calif. 

The installation has grown so quickly 
and with so little fanfare that many 
otherwise well-informed industry ofh- 
cials are scarcely aware that it exists. 
Yet UTC President Lt. Gen. Donald 
L. Putt, USAF-ret., claims the facili- 
ties are the most advanced in the solid 
rocketry business and are capable of 
handling the largest motors now pro- 
posed. 

The UTC staff has been in opera- 
tion for only two years. During that 
time UTC has been equipped and op- 
erated with money supplied by the 
parent- company, United Aircraft Corp. 
As yet, the corporation has had no very 
large contracts to reward this invest- 
ment and Gen. Putt concedes that it 
will be years before the returns equal 
the cost of the elaborate facilities. 
However, the sprawling development 
center near Morgan Hill is just reach- 
ing 100% operational status and this 
is expected to step up the flow of new 
business. 

At present, 80% of the research and 
engineering effort at UTC is devoted 
to the development of a family of large 
conical segmented solid propellant 
rockets as space boosters. The buyer of 
such a system could stockpile seg- 
ments beforehand and assemble them 


into a booster system optimized for the 
mission on short notice. 

In the future, UTC officials foresee 
that a large part of the company’s capa- 
bilities will be used in the development 
of hybrid (liquid oxidizer and solid 
fuel) rockets. It is now building its 
first hybrid rocket and plans to fire it 
for the first time late this spring. 

According to the UTC design phi- 
losophy the boosters of space vehicles 
should be as inexpensive as possible, 
even at the sacrifice of technical 
sophistication. This philosophy is based 
on the assumption that the proper aim 
of a booster development program 
should be to make a rocket which will 
orbit the maximum payload per dol- 
lar. The history of rocketry in this 
country shows that an effort to get 
maximum sophistication always in- 
creases costs much more rapidly than 
it increases performance figures. In 
fact, some engineers have estimated 
that to improve the performance of 
any design by 5% will increase its cost 
by 50%. In upper stages, such a ratio 
can be accepted because payload is very 
small compared with propulsion sys- 
tem weight and a minor reduction in 
the latter or a minor improvement in 
total impulse can increase payload by 
a respectable percentage. 

UTC scientists argue that this is un- 
true for the boosters because the weight 
of the upper stages and the payload is 
large with respect to the weight of the 
bottom stage. Therefore a minor in- 
crease in impulse or decrease in weight 
of the bottom stage will have a negligi- 
ble effect on the weight placed in orbit 
but will have quite a sizable effect on 
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S-1 AND S-2 SEGMENTS, now company-funded, may be able to play a role in space 


without awaiting development of larger stages. 
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the cost of the system. Sheer size can 
increase the weight in orbit more eco- 
nomically than sophistication, accord- 
ing to their analysis. 

No exotic materials are to be used 
in the case or nozzle of the UTC coni- 
cal segmented motor and no ultra-high 
performance propellants will be uti- 
lized. UTC propellant research for the 
conical segmented motor has been di- 
rected mainly toward finding propel- 
lants with better physical properties 
and lower costs which can still ap- 
proach the specific impulse and density 
of current workhorse propellants. 

In the size range that most interests 
UTC, the “slump” of propellants un- 
der their own weight is a serious prob- 
Icm. In the case of the butadiene pro- 
pellants, researchers are seeking better 
tear strength. If all efforts fail and no 
better physical properties can be cre- 
ated, UTC officials believe segmented 
rockets can still be built to larger scale 
than conventional rockets. If a crack 
or other flaw develops in one segment 
it cannot propagate past the segment 
joint and only one segment need be 
scrapped rather than a whole booster. 
Conventional steels will be used in the 
conical segmented cases and insulator 
and linear materials probably will not 
be very unusual, though research is be- 
ing conducted in that field. 


Vehicle Cost 


About one-half to two-thirds of the 
cost of a solid propellant launch system 
is in the vehicle itself and the remain- 
der in ground equipment. Therefore, 
vehicle optimization pays larger divi- 
dends than in liquid propellant booster 
systems in which ground equipment ac- 
counts for the larger part of system 
cost. Contrary to much of the early 
thinking on the subject, UTC tech- 
nologists have concluded that the best 
place for liquid propellant rockets in 
space vehicles is in the upper stages, 
where maximum performance is more 
rewarding. Their operations analyses 
indicate that the cost per pound in or- 
bit of a system with liquid propellant 
upper stages may actually be about 
two-thirds of the cost for an all-solid 
launch system. According to their cal- 
culations, the lowest cost per pound in 
orbit for chemical rockets will be be- 
tween $120 and $200. 

The dual purpose of the segmented 
rocket concept was to allow larger 
rockets to be transported by moving 
them in sections and to get minimum 
costs through the flexibility of a build- 
ing block concept. The purpose of the 
UTC conical design is to enable seg- 
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apabilities 
mented rockets to be built to the maxi- 
mum length, thereby increasing the 
range of flexibility in application. 

The segmented rockets have internal 

burning grain designs, but unlike most 
conventional solid propellant rockets 
the hollow charge ports are circular 
rather than star-shap This is made 
possible by using variations in the de- 
sign of the propellant interstices at the 
segment joints to provide the extra ini- 
tial burning area usually provided by 
salients and slots in the star-shaped 
charge ports. 


Segment Size Limits LARGE CASTING and curing oven in UTC development center near Morgan Hill, Calif. 


ie gig The ov a usable diamete . and a depth of about 50 ft. 
UTC engineers estimate the limit on The oven has a usable diameter of 20 ft. and a depth of abou 


the length to which cylindrical seg- 
mented rockets can be built is set by 
the fact that as hot gas flows down the 
charge port toward the nozzle it is 
constantly accelerated by the addition 
of more gas from the propellant surface 
over which it flows. When the gas 
flow passes Mach 0.4 or Mach 0.5 the 
result is erosive burning and instability. 
The conical design is intended to 
avoid erosive burning by increasing the 
cross-sectional area of the port to ac- 
commodate the increased volume of gas 
as it approaches the nozzle. The UTC 
engineers estimate this eliminates com- 
bustion problems as a limit on size. 
The next limit is imposed by the 
natural bending frequency of the rocket. 
When added length brings the bend- 
ing frequency close to the natural fre- 
quency of the control system, disastrous 
instability results. When this limit is 
reached, the long rockets can _ be 
clustered to increase their stiffness. The 
effect of clustering is to increase the 
strength so much that the complete 
system is overdesigned with respect to 
the stiffness required. This, in turn, : ran 
enables the designers to lengthen the 1N-GROUND curing oven is viewed from above. Alpha liquid test stand (below) for rela- 
rockets in the cluster. UTC engineers _ tively small motors was first to be put into operation at the UTC development center. 
sav cluster fittings add little inert weight 
to a solid propellant rocket because the 
750-psi. chamber pressures are still the 
heaviest stresses the case must bear and 
relatively crude cluster fittings can be 
used to grip the strong, individual 
cases in the cluster. Another size 
limit is the estimate by UTC that 
conical segments become volumetrically 
ineficient at diameters near 20 ft. 
The cone angle of the UTC : 
mented rocket is much smaller than 
it appears in drawings and is scarcely 
visible. The cone angle for present 
designs is about two degrees. For 
larger rockets, the angle may prove to be 
even less and much smaller rockets may 
have cone angles as large as four 
degrees. The conical shapes will have 














IN THE MOST EXACTING APPLICATIONS 


PHILCO MADT “+a 


SWITCHING TRANSISTORS 


TO-1 TO-9 TO-31 TO-18 


In TO-1 CASE: 
2N501—Ultra high speed switch 
2N501A—Military version of 2N501 


In TO-9 CASE: 

2N1204—Ultra high speed, high 
current switch 

2N1495—High voltage, high speed, 
high current switch 
2N1499A—High speed, low cost 
switch (MIL version available) 
2N1500—Ultra high speed switch 
(MIL version available) 
2N1754—Very low cost, high speed 
switch 

In TO-31 CASE: 

2N1494—High power version of 
the 2N1204 


In TO-18 CASE: 

2N768—Ultra high speed switch 
for very low power circuits 
2N769—Worlid’s fastest switch 


2N779A—Ultra high speed switch— 


very high beta 
2N846A—Ultra high speed switch 


Immediately available in quantities 
1-999 from your Philco 
Industrial Semiconductor Distributor 
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The Industry’s Strongest Record of 
PERFORMANCE and RELIABILITY 


In high-speed computers, control systems, guidance systems and many 
other critical military and industrial switching applications, Philco’s 
patented high-frequency Micro Alloy Diffused-base Transistors are 
used more widely than any other type. There are many reasons for this 
broad acceptance. Phileo MADTs are available in a full range of types, 
each designed and produced to tight specifications for specific appli- 
cations. They are manufactured by Philco’s patented Precision-Etch* 
process on the world’s first fully-automatic transistor production lines 
...under rigid quality control. Phileoo MADTs have proved their 
outstanding performance capabilities and reliability in billions of 
transistor hours of actual field operation...far more than any other 
type of transistor. 

There is a Phileoo MADT to meet your requirements... offering 
the advantages of cadmium junctions for cooler operation ... low 
collector capacitance... low saturation voltage... high beta with good 

ty ... excellent frequency response... low hole storage time... 
and excellent temperature stability. 

Specify Phileoo MADTs with complete confidence. For full informa- 
tion on any specific type write Dept. AW41061. *Trademark Philco Corp. 


PHILCO 


Ee) Famous for Quality the World Over 


LANSDALE DIVISION, LANSDALE, PENNSYLVANIA 






very slight advantages in lower drag 
and greater aerodynamic stability. 

The largest segments now contem- 
plated by UIC would weigh about 
100,000 Ib. and have a diameter ap- 
proaching 20 ft. Many of the new pro- 
duction facilities at the Morgan Hill 
Development Center are designed for 
that size. As diameter approaches that 
size, volumetric loading efficiency 
drops. To go beyond that size the 
industry will have to find faster burning 
propellants. 

Engineers found the design of 
nozzles and other hardware for rockets 
this size much less difficult than antici- 
pated. Part of this is because nozzle 
wall thickness does not increase with 
size. Part of it also is due to the 
conclusion of UTC technologists that 
movable nozzle control systems have 
outlived their usefulness. 

UTC plans to use secondary injection 
of fluids into the exhaust downstream 
of the throat for thrust vectoring. They 
admit that the proper choice of fluids 
and the best injection device and 
direction have yet to be determined 
but they are convinced that the 
technique will prove itself. The result 
should be a more efficient nozzle than 
the jetevators and _ swiveled and 
gimbaled nozzles most often used in 
present solid propellant rockets of any 
size. 


Thrust Vector Control 

The principle of secondary injection 
thrust vector control is that blockage 
of the supersonic exhaust stream will 
create a diagonal shock wave which 
ideally should not intercept the oppo- 
site side of the expansion cone. Exhaust 
gas passing through the shock wave is 
deflected away from the injected fluid. 
Experiments have shown that the 
deflection of the thrust line is propor- 
tional to the flow rate of the secondary 
fluid. Engineers at UTC say they have 
found a valve with the precision 
necessary to meter the thrust vector 
fluid. They will accept delivery of 
some of these shortly. 

No problems are expected to arise 
when two valves are opened to rotate 
the rocket about both pitch and yaw 
axes. Herbert R. Lawrence, vice presi- 
dent in charge of engineering, reports 
that the shock waves are additive in 
their effect and quite weak so that no 
troublesome instabilities are set up. 
Nearly everything has been tried as a 
thrust vectoring fluid, including water, 
and everything worked to some extent. 
Good oxidizers such as nitrogen tetrox- 
ide seem to provide necessary exhaust 
deflection for a minimum expenditure 
of fluid because solid propellant rockets 
burn rich fuel and combustion in the 
stream increases the exhaust blockage. 
Another promising fluid is Freon. 
Lawrence reports that the weight of 
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the single nozzle with secondary fluid 
injection thrust vectoring will be 
heavier than the four nozzle mechanical 
systems, but calls the difference minor. 

The best method of injecting the 
fluid is yet to be determined, but 
Lawrence is convinced that the least 
promising will show adequate power for 
the job. For the huge boosters pro- 
jected by UTC, a maximum exhaust 
deflection of 2.5 deg. will be sufficient 
because of their great inertia. A 5-deg. 
deflection would be enough for a 
Polaris-size missile or perhaps 8 deg. for 
abnormal launch attitudes. The com- 
paratively undeveloped liquid injection 
thrust vector controls which have been 
demonstrated experimentally have been 
able to deflect the thrust line 5 deg. 

In other experiments it has been 
shown that the power of secondary 
injection is between 1.2 and 1.8 times 
that of a jet with an equal propellant 
flow exhausting into free air. According 
to Lawrence, the main problem remain- 
ing for this type of thrust vectoring 
system is how to minimize fluid con- 
sumption. 

UTC got into the segmented rocket 
business when National Aeronautics and 
Space Administration called for pro- 
posals from industry for such a system. 
In response to the request, UTC 
designed and built the TM-4 series of 
test motors. The conical design was 
developed during the ‘TM-4 program 
The designers were generally satisfied 
with the performance of the TM-4 
series which enabled them to find 
the circumferential clevis joint which 
will characterize future UTC motors. 

The problems of sealing and insula- 
tion of the joints are obviously funda 
mental problems for the segmented 
rocket concept. UTC officials say that 
the TM-4 series has proven they have 
the solution to those problems. The 
weight of the joint and the extra insula- 
tion are supposed to cut the mass ratio 
of the conical segmented rocket by 
about 4%. The mass ratio of larger 
rockets now on the drawing boards is 
expected to be about .88 or .90. 

Two other questions are answered 
by the TM-4 program. It had to show 
how to burn propellant at the segment 
joints in such a manner as to minimize 
the amount of insulation needed on the 
case joint and demonstrate ease of 
assembly in the field. The latter point 
has an important bearing on the use- 
fulness of the concept and UTC 
engineers were pleased when the cir 
cumferential clevis made it possible to 
assemble the TM-4 in only three 
minutes. The TM-4 comprised a seg 
ment, a nose section and a _ nozzle 
but the tests seem to indicate that 
difficulty of assembly will not be a 
problem. 

Some TM-4 motors were allowed to 
burn at the propellant face in the joint 


Engineered 
Environment 


The cocoon is a masterpiece of Nature’s 
environmental engineering. It is insu- 
lated against heat and cold, waterproof 
and shockproof, and is equipped with a 
built-in air filtering system. 

As snug as a cocoon must be the pro- 
tection afforded delicate instruments 
that function in mobile equipment. This 
points up another AAF capability — 
“packaging” of mobile electronic check- 
out equipment. We have designed com- 
pact, four-wheel trailers used in check- 
out of the F-101 and B-58, and for the 
B-47 ERS system. For example, the 
B-58 checkout cart is designed to be 
shockproof, dustproof and waterproof, 

ncludes an AAF air conditioner to 
nmentally condition the installed 

tronic gear. Space-saving compact- 
is an outstanding design feature. 

Why not draw upon AAF’s specialized 

»w-how to advance your project? 
“Better air is our business.” 
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ENVIRONMENT 
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* Ventilating 

© Air Filtering 

* Refrigeration 

© Humidity Control 
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American Air Filter Co., Inc. 
310 Third St. * Rock Island, Ill. « Phone 778-9311 
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Says W. C. Mentzer, 
Vice President— Engineering, 
United Air Lines: 


“BENDIX PROVIDES US AN EXCELLENT 
AIRPLANE BRAKE, PLUS DEPENDABLE FOLLOW-UP SERVICE” 
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es San Francisco International Airport, San Francisco 28, California 
Jamary 9, 1961 


MAINTENANCE BASE 


Mr. R. We Whitesell 
Director of Marketing 
The Bendix Corporation 
Bendix Products Division 
South Bend 20, Indiana 


Dear Mr. Whitesell: 


In over a year of operation, the Bendix brakes on our 
DC-8's have been economical and dependable. 


Your new design concepts have proved their worth in 
providing better performance. Your segmented rotors 
have eliminated one of our chronic brake problems - 
rotor warpage. By insulating all hydraulic packings 
from the heat sink, you have virtually eliminated 
brake leakage. Use of a heat shield around the brake 
lengthens wheel and tire life. 


Our pilots rate your brakes as smooth, dependable. 
The Bendix service department and its distributors 
give us excellent service, including fast delivery of 
replacement parts when needed. 


In short, Bendix provides us with an excellent airplane 
brake, plus dependable follow-up service. 


(y.. 


W. C. Mentzer 
Vice President 


The nice things Mr. Mentzer says about Bendix® brakes reduce turn-around time. Controllers like the fact that 
illustrate the feelings of commercial, military, and busi- they give lower braking cost per landing. These advan- 
ness aircraft people generally. tages result from the superior designs and quality mate- 

Pilots will tell you that Bendix brakes provide safe, rials developed by Bendix—world’s most experienced 
sure control. Maintenance men point out that they brake manufacturer. 


Bendix ‘bivision SOUth Bend, IND. 





and others had combustion inhibitors 
there. Heat flux into the case joint 

was not excessive either way. UTC FAIRCHILD 
engineers conclude that with inhibition , SENSING 

- flame traveled far enough in its : DEVICES 

flow toward the wall to let it cool. mh 

Without inhibition, they say the flow | , PROVEN 

of hot gas was away from the wall | a IN FLIGHT 
toward the center of the charge port 
and that this would minimize heating. 
UTC will probably let the propellant 
burn at the joint. This will allow it 
to control burning area more easily for 
such purposes as thrust on manned 
vehicles to prevent acceleration from 
exceeding human tolerances as_ the 
weight of propellant burns off. 

UTC technologists visualize conical 
segmented rockets with as many as 
eight or 10 segments but are only 
actively developing the two top seg- 
ments, called S-l1 and S-2. Lower 
segments become progressively larger 
and cannot be built without govern- 
ment funding. The S-1 and S-2 seg- 
ments are by no means small. UTC 
officials say that combined into a single 
rocket, they could lift a load approxi- 
mately equal to that of the Douglas 
Thor boosters now widely used in space 
projects. The §-2 is to have a 42-in. 
diameter nozzle throat. The S-1 will 
be fired for the first time late this 
summer and the S-2 will be fired a 
month or two later. 

The terms used to describe some of 
the facilities at the 3,200-acre Morgan 
Hill site are illuminating. The so-called 
“small” above ground casting station 
is capable of making motors the size 
of a Polaris first stage. The large, 
in-ground casting and curing oven has 
a usable diameter of 20 ft., and a 
depth of about 50 ft. The Travelift 
hoist to lift the big segments from the 
oven and carry them around the facility 
will have a capacity of 120,000 Ib. 
The doors into the large motor final 


storage building are 20-ft. wide and | 

the storage bays are 40-ft. long. THANKS TO A FAIRCHILD PRESSURE TRANSDUCER 
The four “small” horizontal test 

bays at Morgan Hill are capable of 








At the heart of the Capsule Pressurization System, built by Fairchild TPH-175 Miniature 


(1.75” Dia.} Pressure Trans- 
ducer has a dual output, can 
take pressure from 0 to 
10,000 psi and up to 100% 


handling motors developing 250,000 Ib. Garrett Corporation’s AiResearch Division for the McDonnell 
thrust and each bay has a little vertical Aircraft Corporation — as part of bens Project ae 
Se : Space Vehicle — is a miniature (1.75” Diameter) FAIRCHIL 
stand capable of handling smaller | Tpi.175, PRESSURE TRANSDUCER. It monitors the pressure of 
motors developing up to £0,000 b. oxygen remaining in the storage tank under the most severe over pressure without damage. 
thrust. The large vertical test bay in a ouiliiaaniet tnadilens ne Oe It is hermetically sealed and 
nearby box canyon is designed for thrust TE eed filled with silicone oil. Takes 
up to two-million pounds. Two more A on output transducer: One output goes to . pe 75G shocks and accelerations 
naut’s control panel, reassures him that plenty of oxygen is ; 
such bays are planned for future , in each of three axes without 
: a Tt ‘ le still available. The second output goes to the telemetering damage. Twin spring design 
construction. motor § nozzks system for relay to ground control stations. eliminates all linkages and 
are to be pointed upward in the vertical Another example of how Fairchild draws on the engineering sins: Se cultia ie 2 
solid propellant test stands and d Skills that make them the foremost manufacturer Tt i gn- and 3” sizes with linearities as 
collar and tether arrangement will be performance precision sensing devices. low as 0.5%. 
put around the nozzle throat to keep oF ae 
the nozzles from being launched into Fairchild components . . . built and tested beyond the specs for Reliability in Performance. 
nearby communities if a motor blows 


up on the stand. 
The development center has rela- IRGHILD CONTROLS Jae 
tively standard 250-gal. and 150-gal. CORPORATION TRANSDUCERS 
e . COMPONENTS OIivisSion 
propellant mixers. It will take between | 225 Pork Avenue, Hicksville, L. |., N. Y. + 6111 E. Washington Bivd., Los Angeles cu POTENTIOMETERS 
= ACCELEROMETERS 


22 and 29 batches from mixers of that A Subsidiary of Fairchild Camera and instrument Corporation = 
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Space-Age Project “ELECTRON” 
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...fanging the fields of ultra-pure metals and 
“intermetallics’...finds new chemical routes 
to materials for advanced electronics 


bik 
a 


Monsanto research in the chemistry of silicon, phos- 
phorus, ultra-fine metals and oxides, and “‘super- 
pure’ elements and compounds has found promising 
leads to improve semiconductors. These materials— 
developed by the synergistic collaboration of solid- 
state physicists, inorganic chemists, and physical 
chemists—forecast improved performance of transis- 
tors, photoconductors, thermoelectric generators and 
coolers, solar batteries, rectifiers, thermistors and other 
electronic applications that depend upon the tract- 
ability and mobility of electrons moving through 
special composition solids. 

Monsanto researchers, from a firm base in the com- 
mercial production of semiconductor silicon (under 
Siemens- Westinghouse license), have found a number 
of intriguing leads to new and improved semiconduc- 
tor materials suitable for transistors, rectifiers, diodes, 
thermoelectric coolers and generators, and Hall-effect 
devices. 

Since the middle 50’s—the burgeoning uses of transis- 
tors, diodes, rectifiers, as well as thermoelectric, photo- 
electric, and servo devices, have kept chemists on a 
dogged search for substances with a given quantum 
of mobile electrons that would behave predictably. 
To the “armchair chemist” the semiconductor problem 
might look deceptively simple: check out a relatively 
few elements and compounds, purify them highly, 
dope them in the order of 1:10,000,000 with an element 
from another periodic group to provide the proper 
n or p type conductance; and grow into crystals. 

A minimum of experimentation, however, would 
quickly establish that the chemistry of preparing the 
super-pure materials and uniformly doping them to 
produce n-type and p-type semiconductors is one of 
the most intricate problems that inorganic and phys- 
ical chemists have ever tried to solve. Not the least 
of the problem is that no reliable method has been 
developed to predict the energy gap; all possible 
combinations and proportions of candidate elements 
have to be prepared and the energy gap determined 


: empirically! 


In attacking this whole problem of semiconductor 


materials for advanced electronics, Monsanto research 
is focused on the following four areas of study: 


1. PURITY IMPROVEMENT... 

of “III-V’’ semiconductor compounds by at least one 
or two orders of magnitude over best purity yet avail- 
able; and, concomitantly, studies of new techniques 
for converting these high-purity compounds into single 
crystals. When completed, a variety of new and im- 
proved electronic devices can be developed with these 
high-purity materials. 


2. “SPOT” SYNTHESIS AND SCREENING... 

of candidates in numerous classes of compounds for 
organic semiconductors—compounds where structural 
concepts point to the compounds’ ability to shift elec- 
trons. (In organic semiconductors, too, uniformity and 
purity are vitally important.) 


3. NOVEL CHEMICAL PROCESSES... 
are under intense study for the preparation of com- 
pounds of group “II-VI” type semiconductors. 


4. NEW INORGANIC SEMICONDUCTORS... 

i.e. gallium and indium arsenides are now available 
for research and development. Doping of gallium arse- 
nide is in progress. 


A major purpose of this semiconductor chemistry 
research is to find materials with greater reliability 
over a wider temperature range, the ability to function 
at high temperatures, and variously with improved 
electrical, photoelectric, thermoelectric, magnetic, and 
photoconductance properties. By intensifying—chemi- 
cally—the electronic property sought, improved de- 
vices based on these properties will become feasible. 
In collaboration with electronics manufacturers, the 
materials now on the horizon will serve in telemetry, 
automation monitoring devices, guidance computers, 
ignition systems, and communications equipment. 
These materials will also open the door more widely 
for increasing the efficiency of thermoelectric power 
generation, thermocooling devices, and photoelectric 
power generation. Promising leads are under study in 
“TII-V” semiconductors of indium, gallium, and boron 
phosphides;* in new “II-VI”? compounds and others. 

(Please turn page.) 
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Monsanto Space-Age 
Projects for Government 
and Industry 


THE BROADENING SPAN OF 
CHEMISTRY FOR ELECTRONICS 


Monsanto researchers have already produced a variety 


of unique materials chemically tailored for the par- 
ticular needs of electronic engineers. These materials 
range from liquid. dielectric coolants for “packaged” 
units to singularly pure, reliable-performance large 
crystals of meticulously doped silicon. Many more, 
however, like the following, are in various stages of 
development: 


“HI-V"’ INTERMETALLICS... 

prepared by Monsanto Research include polycrystal- 
line indium arsenide (now used in Hall-effect devices 
such as watt-meters) and both single-crystal and poly- 
crystalline gallium arsenide for tunnel, parametric, 
switching, and Zener diodes. 


DISPERSION-STRENGTHENED NICKEL AND 

COPPER METAL AND METAL POWDERS... 

are under study for corrosion-resistant electrodes, 
electrical contacts, and as high-strength, high-temper- 
ature core leads for electronic tubes and apparatus. 


HIGH-STRENGTH CERAMIC ENVELOPES... 
for vacuum tubes using specially developed fine mixed 
metallic oxides. 


SEMICONDUCTORS AND SPECIAL 
COMPOUNDS FOR ELECTRONICS ..; 


another chemical capability of Monsanto. 


If your work requires special semiconductor materials; 
ultra-finely divided metallic oxides; electronic coolants; 
high-temperature potting compounds; or high- 
strength, heat-resistant conductors—you are invited 
to take advantage of Monsanto’s explorations and ex- 
perience in these fields. Write or call: Monsanto 
Chemical Company, Department AV-3, C Building, 
St. Louis 66, Missouri. 


* High-Temperature Hydraulic Fluids 


* Coolant-Dielectrics for Electronic 
Equipment 


* High-Temperature Plastics 


* Improved Nitrogen Oxidizers for 
Solid Propellants 


* Fire-Resistant Structural Plastics 
* Hydrocarbon Fuels for Jets and Missiles 


* Fire-Resistant Hydraulic Fluids for 
Ground-Support and Missile- 
Launching Equipment 


* Radiation-Resistant Heat-Transfer 
Fluids 


* High-Temperature Lubricants and 
Additives 


* Radiation-Resistant Reactor Coolant- 
Moderators 


* Intermetallic Semiconductor Materials 


* Pure Silicon for Transistors, Rectifiers, 
Diodes 


* Ultra-Fine Metal Oxides 
* Materials for Vibration Damping 


* Heat-Resistant Resins for Laminating 
and Bonding 


* Inorganic Polymers 


* High-Energy Solid Propellants 


Monsanto 


You are invited to work with Monsanto on 
your materials needs in the above fields. 





size to fill the big motors to be made 
in the large in-ground oven. A large 
segment can be cast in about one day. 
Two medium-size ovens at the devel- 
opment center will handle motors up 
to 14 ft. in diameter. 

There are also liquid propellant 
rocket facilities at the development 
center but the largest test stand is 
designed for a limit of 50,000 Ib. 
thrust and has plumbing adequate for 
300-sec. firings. This stand will be 
used in hybrid rocket tests scheduled 
for next spring. Advanced propellants 
including light metal fuels and fluorine- 
rich oxidizers are expected to put hybrid 
specific impulse up around 300 sec. 
UTC interest in hybrids is primarily 
for big booster applications and this 
will probably dictate early interest in 
more conventional oxidizers and rubber 
fuels. 

Interesting solid propellant research 
at UTC includes a plan to produce 
propellant grains of spherized pro- 
pellant capsules. 


NASA Asks for Bids 
To Build Simulator 


Washington—Construction industry 
is being asked to bid on a two-phase 
program to design and build a simu- 
lator and dynamic test chamber at 
National Aeronautics and Space Ad- 
ministration’s Goddard Space Flight 
Center. 

Bids for the job, expected to cost 
$7.3 million for construction and 
equipment, are due Apr. 10. Design 
phase will begin when the contract is 
awarded and will be completed by 
August, and construction of the dual 
facility must be completed by Oct. 31, 
1962. Contract for instrumentation 
will be awarded in a separate competi- 
tion. 

The system will consist of two vac- 
uum chambers, each with a 30-ft. by 
40-ft. test section able to accommodate 
weights up to 40,000 Ib. Space environ- 
ment simulator chamber will have a 
vacuum pressure of 10° mm. of mercury 
following a 24-hr. pumping cycle. Pres- 
sure of 10° mm. of mercury must be 
attained in four hours. 

Diffusion pumping will be done by 
25 32-in. pumps, and provision will be 
made for cryogenic pumping to control 
wall temperatures from —I150F to 
212F. 

Specifications call for a solar simu- 
lator with a plus or minus uniformity 
of 10% and 8 deg. collimation. In- 
tensity range variation will be from 0.3 
to 4 microns. 

Instrumentation will include a mass 
spectrometer, 100-channel tape re- 
corder, 100-channel analog to digital 
computer, and 400-channel data 
logger. 
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Research 
Responsibility 
Results — 


Hundreds of thousands of Aerotec 
disconnects, valves, flow indica- 
tors, pressure switches, and floct 
switches have been produced for 
America’s weaponry. 


ae 
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FROM SATELLITES 
TO SUBMARINES... 


Aerotec components have proven 

their reliability under all service 
demands. This reliability results from a 
background of 16 years’ experience 

in the design, development, and 
production of equipment to exacting 
specifications, 


Use Aerotec’s capabilities for the 
answer to your specific requirements, 


Send details of your problem for 

our recommendations. Write us now. 
Our representatives are conveniently 
located for prompt liaison and service 


AEFOTEC INDUSTRIES, INC 
Aircraft Equipment Division, Dept. W, Greenwich, Conn. 
PRECISION EQUIPMENT FOR AIRCRAFT, MISSILES AND NUCLEAR APPLICATIONS 
West Coast Office: Culver City, California 
Canadian Affiliate: T. C. CHOWN LIMITED, Montreal & Toronto 


Other Aerotec divisions: Aerotherm Division, a pioneer in energy absorption, manufactures 
Passenger and crew seating, lounges and accessories; Industrial Division, engineers, produces 
and installs dust collecting systems, gas scrubbers, fans, stacks and allied equipment. 
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The more advanced our scientific ventures into space become, and 
the more sophisticated the weapons in our defense arsenal grow, the 
greater need there is for special pur 
Serving 


the computer is playing an 


pose computers engineered to fit 


ystem requirements exactly as the nerve and intelligence 


nter, increasingly important role in 


stem performance and reliabilit 


A prime Sperry capability is computer technology—both digital 


and analog. In the analog field, the B-58 bombing-navigation com 


puter is outstanding. Airborne digital applications include a counter 


measures computer which sorts out the enemy’s “confusion” data, 


decides logically the best means of counteracting it. Another is a 


subminiaturized, radiation resistant, ultra-reliable computer for 


missile guidance. In component technology, Sperry memory drums, 
most advanced in the field, include an air-bearing floated-head type 


with extremely long life and high storage capacity. Other advanced 
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techniques are incorporated in studies and designs for the future . 
for computers applicable to space vehicles 

On the surface, a small digital computer for ground support equip- 
ment checks out a complete airborne reconnaissance system. This 
“building block” computer is unique in its universal adaptability for 
reprogramming. 

On the Polaris submarines, a digital “brain” collates, analyzes, 
decodes and distributes the widest variety of navigational data ever 
centered in a single operation. In an anti-submarine warfare pro- 
gram, a high speed digital computer accepts, operates on, stores and 
displays instantaneous data relating to the target under consideration. 

In its computer work Sperry is often joined by Remington Rand 
Univac and Ford Instrument Company plus component divisions 
specializing in semiconductor and solid state devices. General Offices: 
Great Neck, N. Y. 
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Glass-Fiber Blade Boosts Endurance 70% 


By David A. Anderton 


Bloomfield, Conn.—An_ll-glass-fiber 
rotor blade is being flight-tested on an 
H-43B helicopter here as part of a de- 
velopment program by Kaman Aircraft 
Corp. to improve blade fatigue resist- 
ance and reduce fabrication costs. 

Next step in the program will be tech- 
nical evaluation by the U. S. Air Force, 
which the company hopes would lead to 
production of the blade and retrofitting 
of H-43s already in service. 

The new glass-fiber blade, flying as 
one of the twin intermeshing rotors of 
the H-43 series, is identical in dimen- 
sions and physical properties to the 
other composite blade fabricated from 
laminated spruce and maple. But it 
shows a 70% higher endurance limit 
than the standard blade, and in pro- 
duction would cost substantially less. 


Experience Factor 

Kaman’s experience with the blade 
design and development program, plus 
the company’s other work with glass- 
fiber parts for production helicopters, 
is expected to feature heavily in its 
entry in the Army Light Observation 
Helicopter competition (AW Mar. 6, 
p. 26). 

Key to the strength of the rotor 
blade is 3M Scotchply cloth, made by 
Minnesota Mining and Manufacturing 
Co., which has unidirectional fibers. 
This cloth has parallel filaments, is 
about 70% glass, and has an ultimate 
tensile strength of about 75,000 psi. 

In addition to the high absolute 
strength of this particular fabric, there 
is a major advantage in being able to 
tailor the relative strength of a rotor 
blade by orientation of the fabric. A 
structure can be fabricated to show 
maximum resistance to tension loads 
at one portion and to torsion at an- 
other, with optimum distribution of 
stresses between. 


H-43 Rotor Blade 


This is the case with the Kaman 
H-43 rotor blade. There are two highly 
stressed blade regions: the retention 
area at the root, and the torsion area, 
lying between the blade’s servo flap 
and the root. 

One major reason spurring develop- 
ment of the glass-fiber blade was ex- 
tension of the flight envelope for the 
rotor system. The intermeshing Flett- 
ner-type rotor had to increase its load- 
carrying capability considerably as the 
helicopter itself grew through the 
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H-43A to the B model now in produc- 
tion. Increased loads meant higher 
stresses on the blade, and it was quite 
obvious that existing composite blades 
would need strengthening, if not com- 
plete redesign. 

So step by step a new blade design 
evolved from additions to the com- 
posite blade and parallel development 
of structural components by Kaman 
engineers. They first tackled the prob- 
lem of the retention area, reinforcing 
the grip area with a 2-in. thick pre- 
molded cheek added to top and bottom 
of the maple cheek plate 

Purpose of this reinforcement was to 
increase the vibratory flatwise bending 
capability. 

This was not enough to handle further 


GLASS-FIBER ROTOR BLADE has been developed | 


Blade is completely construct 


an H-43B helicopter. 
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properties of the spar tailored to match the stress 


non-structural, duplicating geometry of standard 
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nditions. 


n of the flight envelope, so a 
plate was added to increase 
rance limit. 
neces in modulus of elasticity 
the steel doubler on the glass- 
on the maple cheek plate 
three-way composite design 
so the designers specified 
to a 4-in. Scotchply plate re- 
the steel cap. Besides making 
ynpatible structure—the mod- 
iss fiber is about that of 
endurance in- 
ilmost 40%. 
4-in.-thick side walls were laid 
fiber to reinforce the core 
it keeping the original dimen- 
root section. With this 
in place, the core timber was 
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limit was 
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Kaman and is being flight-tested on 


of 70% glass fiber, with structural 


Section aft of the spar is 


nposite blade used on H-43 series. 
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DEPARTURE PRODUCT 


BRITE-GARD 


INFORMATION 


A BRITE NEW IDEA BY NEW DEPARTURE 
BRITE-GARD SUPER FINISHING FOR SUPER PRECISION BALL BEARINGS 


There’s a big difference in New Departure Ball 
Bearings . . . a difference you can see at a glance. 
It's new super-polished Brite-Gard finish... available 
only from New Departure! 


Brite-Gard is another shining example of New Depar- 
ture’s policy of passing on to its customers significant 
bearing developments. Brite-Gard treated bearings... 
with smoother surfaces and corners...are less suscep- 
tible to the adherence of dirt. They are more resistant 
to corrosion from handling, too. Furthermore, 
Brite-Gard gives you bearings of optimum appearance. 


Brite-Gard is now available on all N/D super precision 
grade ball bearings—at no extra cost. 


Moreover, New Departure offers other customer 
services. Why not invite the local New Departure 
Sales Engineer to participate in your next early design 
discussion? He is a fully qualified graduate engineer, 
backed by more than 50 years of ball bearing engi- 
neering and manufacturing experience. His design 
recommendations may save you time and money. 
Or write New Departure, Div. of General A 
Motors Corporation, Bristol, Connecticut. 


NEW DEPARTURE 


BALL BEARINGS - PROVED RELIABILITY YOU CAN BUILD AROUND 
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removed because it no longer was pri- 
mary structure. Result: a bending en- 
durance of +45,000 inch-pounds, 30% 
higher then the maximum measured 
moments during the high-speed flight 
regime. 

While the redesign of the root sec- 
tion was under way, similar steps were 
remaking the torsion section. The orig- 
inal composite blade spar, made of 
spruce and maple laminations, was cap- 
ped with a leading edge of 0.018-in. 
stainless steel to protect against erosion 
and to take a portion of the bending 
and torsion loads. By wrapping one 
layer of woven glass fiber around the 
leading edge, the endurance limit was 
boosted substantially. This C-shaped 
wrap and the stainless steel leading 
edge cap were replaced by a six-layer 
D-wrap which further raised the endur- 
ance limit. 

Final step was to replace the D-wrap 
with a complete D-shaped spar section 
fabricated of a 10-layer Scotchply nose 
section bonded to a 15-layer glass- 
fiber vertical web. The timber core was 
removed as nonessential. 

With both the retention and torsion 
areas completely redesigned to use only 
glass fiber, the logical next step was to 
do the entire blade that way. These two 
sections were incorporated in a new 
blade design which added to them an 
all-glass-fiber trailing edge section, 
duplicating geometrically each struc- 
tural element of the old composite 
blade in glass fiber. This was the final 
blade. 

Testing of the design followed the 
standard pattern of whirl and flutter 
tests and loads up to +3g and —0.5g. 
Endurance limit at 30 x 10° cycles was 
determined to be +3,600 inch-pounds, 
70% higher than the composite blade. 

The finished blade is translucent be- 
hind the spar and the characteristic 
greenish color of laminated glass fiber 
on the spar. Color pigments can be 
used during fabrication so there is no 
need for supplementary finishing. 

Kaman’s experience with glass-fiber 
parts is not confined to blade sections. 
Major portions of non-primary  struc- 
tures of the HU2K-1 Seasprite heli- 
copter are made from the material. But 
the rotor blade is currently the best 
example of the use of glass fiber tailored 
to do a specific job and to produce 
better results for less money. 

There are many advantages to using 
glass fiber for part production, and 
these have been enumerated many 
times previously. The low cost of tools, 
the adaptability of the processes to low- 
cost production for quantity runs_be- 
tween prototype and all-out produc- 
tion, and easy repair in the field have 
all been cited. 

But there are some drawbacks. 
Kaman designers say there is a need 
for standards for raw materials, and 


AVIATION WEEK, April 10, 1961 


that quality and physical parameters 
can vary considerably if not carefully 
watched. Precise control of the lamina- 
tion or bonding processes is required 
because the strength of finished parts 
depends largely on the processing. 

Cleanliness is essential in fabrica- 
tion, and this means extra care in plan- 
ning and operating a production facil- 
ity. There may be need for premium 
pay, protective clothing and extra wash- 
up time because of some of the chemi- 
cal substances used in the processes. 

But with special attention paid to 
quality control, and with the knowledge 
and imagination available in designers, 
Kaman feels that glass-fiber parts are 
the best answer to high-volume produc- 
tion of components. 


Superheating Reduces 
Skin Friction Drag 


Major reductions in skin friction drag 
of a hydrodynamic body have been 
achieved in tests at Convair Division of 
Gencral Dynamics’ Scientific Research 
Laboratory, San Diego, Calif. 

A superheated graphite body was 
towed underwater at 20 fps. The reduc- 
tion in skin friction drag, caused by the 
lubricating layer of gas formed by con- 
tact of the hot body with the water, 
amounted to more than 90%. 

The superheating technique is one 
of several methods that could be used 
to achieve the same results. The gas 
could be bled from che leading edge 
of the underwater vehicle to form the 
lubricating envelope, or the leading edge 
could be made of some material that 
would react with water to produce both 
heat and vapor. 

This approach is an extension of 
techniques which have been tested ex- 
perimentally on surface vessels. Rus- 
sian engineers have reported significant 
reduction in the friction drag of boat 
hulls by bleeding high-pressure, super- 
heated steam through orifices at the 
stem of a ship. 

Parallel technique has been suggested 
as one method of reducing the skin- 
friction drag in hypersonic flight regime 
(AW Feb. 6, p. 23). National Aeronau- 
tics and Space Administration tests re- 
port up to 60% drag reduction by 
injection of helium into the boundary 
layer of a test model at Mach 5. 

Convair tests were made with a 
graphite shape 1-ft. long and 14 in. in 
diameter. The graphite model was 
heated to 2,000F before immersion in 
the towing tank. 

Applications of the technique could 
be made to either a purely hydrody- 
namic body, such as an underwater 
missile, a torpedo or a submarine, or to 
a vehicle that traveled only part of its 
trajectory in the water, such as the 
Polaris missile. 
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HIGH PUMP RELIABILITY 
IN SEVERE ENVIRONMENTS 


» Engineers concerned with drives, 
auxiliary power sources, gear boxes 
and various transmission design prob- 
lems involving pressure lubrication 
have found Gerotor type pumps ex- 
tremely useful in their attempts to 
hold weight down and achieve maxi- 
mum compactness with high service 
reliability. 
» The Gerotor is a form of internal 
gear pump consisting of only two mov- 
ing parts: an inner toothed element 
and an outer, meshing toothed ele- 
ment. The inner element has one less 
tooth than the outer and the “missing 
tooth” provides a 
chamber to move 
the fluid from the 
inlet port to the 
outlet. (See Figure 
1). Pump capacity 
is measured by the 
volume of the 
“missing tooth” 
multiplied by the 
number of driver 
Fig. 1 teeth and RPM. 


» Low relative speed and closeiy held 
clearances between the two Gerotor 
elements mean high mechanical effi- 
ciency is maintained. 

» Slow opening of the chamber as it 
traverses the large inlet and discharge 
ports results in avoidance of the sud- 
den shock, rapid pressure change and 
turbulence which, in other types of 
pumps, results in foaming and lowered 
efficiency. Thus, Gerotor pumps offer 
exceptionally good performance at 
high altitude. 


» Engineers find 

the Gerotor pump 

most attractive 

because there are 

several conven- 

ient variables that 

can be adjusted to 

meet the applica- 

tion require- 

ments: Gerotor 

diameter which Multiple Element Lube 
governs the area and Scavenge Pump 
of the pumping chamber, Gerotor 
thickness, which, taken with area, de- 
termines unit volume per revolution 
and RPM. Thus, it is possible to vary 
the diameter, length and speed of the 
pump elements to secure wanted ca- 
pacity. In addition, the porting of this 
type of pump is completely flexible in 
location, making for ease of fitting 
adaptability to the available space 
and geometry of the engine structure. 


» Technical data is available and your 
inquiry is invited. Write: 


W. H. NICHOLS CO. 


Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 
“the miller that uses its head’’. 


48 WOERD AVE., WALTHAM 54, MASS, 
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THEY RELY ON RADIATION’S 
AUTOMATIC TEST EQUIPMENT 
TO PIN-POINT “LITTLE” TROUBLES IN BIG SYSTEMS 


Locating the single faulty component or circuit in an ad- 
vanced electronic system can be expensive—in time, money, 
and mission success. Putting its finger promptly and auto- 
matically on these “little” sources of trouble is one of the 
unique capabilities of Radiation’s Automatic Test Equip- 
ment—Model 301. 

Whatever electronic systems it supports—missile guid- 
ance, flight, computers, or industrial process control— 
Model 301 takes the trouble out of trouble-shooting, check- 
out and calibration procedures. Model 301 utilizes thor- 
oughly proved, readily adaptable standard building blocks. 
Systems can be tailored reliably and economically to each 
customer’s specific ATE requirements. 

Typical features available in Radiation’s Automatic Test 
Equipment include: maximum testing speed in direct keep- 
ing with speed capabilities of the system under test; ability 
to maintain a constant check on its own functional ac- 
curacy while testing is in progress; test routine and test 
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tolerances variable by operator as required; completely 
flexible data storage, programming and resolution; com- 
prehensive published reliability data on all standard build- 
ing blocks. 

Radiation’s exceptional capabilities are serving both 
industry and the Armed Forces in a broad range of ad- 
vanced electronic applications. If you would like to know 
Radiation’s capabilities in an area of specific interest to 
you, or would like complete information on Model 301, 
write to Radiation Inc., Dept. AW-4, Melbourne, Florida. 
Radiation’s plants are at Melbourne and Orlando, Florida; 
Palo Alto, California; and Philadelphia, Pennsylvania. 
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Army Seeks Helicopter Overhaul Savings 


Ft. Worth, Tex.—Good maintenance 
record of an aircraft starts with careful 
attention by every member of the 
manufacturer’s engineering department 
to ensure that detail design work is ex- 
act and correct from the first lines 
drawn on paper, Lt. Gen. William 
B. Bunker, commander, U.S. Army 
Transportation Materiel Command, 
told local American Helicopter Society 
members here. 

Minor detail design errors, rather 
than mistakes on the part of the chief 
engineer, are largely responsible for 
keeping TBO (time between overhaul) 
periods down and ensuring that they in- 
crease at an “agonizingly slow pace,” 
Gen. Bunker stated. He said that de- 
signers should bear in mind during 
their original thinking in a new aircraft 
design for Army that 1,200 hr. before 
overhaul of time-change components is 
the goal to shoot for at the start, rather 
than an achievement to be accomplished 
during a cost-plus modification program 
some four or five vears after the air- 
craft enters operational service. 


Spares Problem 

Army experience in the past as re- 
gards spares requirements for mainte- 
nance support has actually turned out to 
be so erratic as to preclude capability 
of predicting with certainty spares pur- 
chasing needs, Gen. Bunker indicated. 
“If I buy a set of spare transmissions 
based on vour need predictions and then 
the TBO experience turns out more 
favorable than considered, then I’m 
stuck with this inventory,” he noted. 

In some instances, statistics indicate 
that component reliability records 
show such a marked scatter, that for all 
intents and purposes Army might as 
well buy on a pull-and-replace concept 
rather than attempt to stock everything 
needed to be safe, and economically 
this appears to be highly unfeasible. 


Example of Savings 


As an instance of how increasing 
time between overhauls of major com- 
ponents can result in marked saving of 
Army dollars he noted that the HU-1A 
costs an estimated $200 per flying hour 
on current 300-hr. TBO. If it attains 
the goal of 750 hr. considered for Janu- 
ary, 1962, costs will be down to $8 
ver hour and if it reaches the 1,000-hr. 
[TBO mark considered for January, 
1963, costs will be down to $6 per fly- 
ing hour. 

A means of cutting maintenance 
costs and increasing safety by develop- 
ment of an aircraft “self-maintenance” 
program was mentioned by Gen. 
Bunker. Basically, the concept would 
entail installation of electronic equip- 
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ment in Army aircraft. Sensors would 
record vibration, temperatures and 
other parameters on major components, 
much along the lines of engine analyzer 
systems which have been useful in 
spotting incipient problems in flight. 
This permits replacement prior to their 
becoming a safety hazard or at a time 
convenient to maintenance personnel. 
Gen. Bunker noted that this so-called 
“alarm” plan is now being studied in 





Airwork 


| Miliville, New Jersey 


breadb form for an HU-l. Cur- 
renth r study is the number of 
pickup sired. Army plans to have 
an operational system ready for instal- 
lation ll HU-Is in 1962. The pro- 
gram for data to be transmitted to 
the gi to cut down in-flight black- 
box weight and size. Such a system is 
envisag eventually eliminating 
need f rrent formal time-between- 
overhaul requirements. 





The Hours Here 
Are The 
Most Critical 


Run-in is the most critical time in the 
life of an engine. Run-in burnishes 
the parts, guarantees, to an amazing 
degree, the successful life of the 
engine. More care in the test cell 

' means more long term protection 
for your pocketbook. 


Here's four typical Airwork Test 
Cell Extras that make sure your en- 
gine is ready for maximum service: 


Oil pressures and temperatures are 
read in many different parts of 
the engine — helping us pinpoint 
possible malfunctions before they. 
occur. The volume of oil moving 
through the engine is measured, 
too. 


Ignition systems are checked with 
a Scintilla ignition analizer. This 
makes sure every component is 
interacting properly. 


emption are checked by extreme- 
accurate instruments. We don’t 
depend on dip stick tests. 


Oil consumption and fuel con- 
5 
J 
‘ 


An extra large oil and fuel filtering 
system extracts the most minute 
particles. Four times during the 
run, a lever dumps any foreign 
matter on a fine screen for visual 
inspection. 


We should add a fifth Airwork ex- 

tra — adherence to standards above 

normal factory requirements. Air- 
; work overhauled engines are eco- 

nomical because you save on oper- 

ating costs. Can we send you 
| Particulars? 


BRANCHES ‘IN: 
WASHINGTON 


NEWARK « MIAMI « ATLANTA 
CLEVELAND « 


NEW YORK 





IF IT INVOLVES ACCELERATION . 
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Genisco has always led in the development of new equipment to 
meet the new problems of acceleration encountered by the aircraft, 
missile, and electronics industries. For this reason alone, engineers 
and scientists have for many years selected Genisco’s high quality, 
rugged centrifuges, rate-of-turn tables and other test instruments 
to predict ahead of time the performance characteristics of proto- 
types and production models. Genisco’s lines of centrifuges range 


from rugged, servo-programmable, pro- 
duction test units to ultra-precise, inertial 
guidance calibration equipment accurate 
to 1/100,000 of a G. 
2233 Federal Ave., Los Angeles 64, Calif. 


G-Accelerator Model 
931 Series — Allowable 
drift held to .001I% 
from angular velocity 
of main rotating arm; 
10 discrete channels in 
5 to 30 G range; max. 
load 25 Ibs., fixed plat- 
form; 10 Ibs., on out- 
board table model with 
sinusoidal azimuthal 
orientation, 
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Rate-of-Turn Table — 
Extreme accuracy with 
better than 0.1% 
constancy of angular 
velocity. Variable table 
speed ...Electrodynamic 
braking. 


Genisco, Inc. 
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1000 Series Centrifuges 
— Accurate component 
testing and calibration; 
rotation constancy bet- 
ter than .05%; ranges 
up to | to 250 G's; 
loads, 50 and 100 
pounds; centrifugal ca- 
pacity, 10,000 G-Ibs. 


“> . 
1200 Series G-Accelera- 
tors — Rugged, pro- 
duction test units in 
two models, accommo- 
dating test objects in 
18” and 24” cubes; 
acceleration to 250 G's 
nominal radii of 24 and 
42 inches... Accuracy 
0.25%. Capacity: 15000 
G-lbs, 











PRODUCTION BRIEFING 





Western Electric Co. has received 
two Army contracts totaling $6,200,000 
for work to be performed on the Nike 
Hercules missile system. The first 
award for $5 million covers production 
of ground equipment, the second for 
$1.2 million is for production of missile 
test equipment. 


Wyle Laboratories has received a 
$40,710 contract from the George 
C. Marshall Space Flight Center for 
a high-accuracy flow meter for use with 
liquid hydrogen. The work will include 
a study of the state-of-the-art in in- 
strumentation for mass flow measure- 
ment, with a resulting modification of 
available instruments to provide ac- 
curate and reliable measurements for 
liquid hydrogen. 


General Tire & Rubber Co. has been 
awarded a production contract by Mc- 
Donnell Aircraft Corp. to manufacture 
the main landing gear wheel, brake and 
tire, nosewheel and nosewheel tire for 
the F4H-1 Phantom. 


Air Research and Development Com- 
mand at Andrews AFB has_ been 
awarded a $150,000 contract from the 
Marshall Space Flight Center in sup- 
port of Saturn studies being conducted 
by Convair-Astronautics. The funds will 
cover additional studies and preliminary 
design of the S-V stage for the Saturn 
C-1 vehicle. 


Bendix Corp. has authorized con- 
struction of an advanced type of space 
chamber and associated equipment for 
environmental tests of satellites and 
space systems. The facility will be 
capable of testing full-scale satellites 
under rigorous conditions of heat, cold 
and vacuum. Present backlog of orders 
for Bendix is $473 million. 


Chrysler Corp., Missile Division, has 
received a $79,220 contract from the 
Marshall Space Flight Center for a 
study of corrosion and corrosion preven- 
tion in the Saturn rocket. The study will 
entail location of all potential corrosion 
areas, an evaluation of the effects of 
corrosion on the operation of various 
components, and an evaluation of pres- 
ently used or proposed protective treat- 
ments. 


Texas Instruments’ Apparatus Divi- 
sion, Dallas, Tex., has been awarded 
two contracts exceeding $600,000 total 
by Minneapolis-Honeywell for  elec- 
tronic flight controls for USAF-Martin 
Titan and Chance Vought Scout. 
Titan contract calls for production of 
a transistorized package that controls 
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12 different flight functions within an 
accuracy of 0.006 sec. Earlier models 
of the subsystem have been used on 
long-range Titan flight tests. The Scout 
system will use new logic design but 
the basic techniques employed in the 
Titan package will be applicable. 


Melpar, Inc., has been awarded a 
$1.7-million Navy contract to produce 
two operational flight trainers for the 
A4D-2N weapon system. The devices 
simulate the full weapon capability of 
the aircraft as well as emergency situa- 
tions and instrument flight conditions. 


Chicago Aerial Industries, Inc., has 
received two defense contracts totaling 
more than $2 million. Major item is a 
$1.5-million order for an undisclosed 
number of aerial reconnaissance systems 
for the F8U Crusader. Second order, 
in excess of $500,000, calls for delivery 
of blade trackers to all Navy helicopter 
bases. The blade tracker is a safety de- 
vice that balances and positions rotor 
blades, eliminating blade failure. 


General Electric Co. has received a 
contract in excess of $3 million from 
the Vertol Division, Boeing Airplane 
Co., for 50 helicopter gas turbine en- 
gines. The engine, GE’s CT58-110, is a 
commercial counterpart of the military 
158-8 turboshaft powerplant. 


Safe Flight Instrument Corp., White 
Plains, N. Y., will provide KLM Royal 
Dutch Airlines with its SCAT visual 
flight control system for installation in 
a Douglas DC-8. The SCAT system 
(AW Oct. 17, p. 92), will be evaluated 


on both training and operational flights. 


Ortholog Division of Gulton Indus- 
tries, Princeton Junction, N. J., has de- 
veloped an analyzer which can reduce 
missile flight data while in flight. Re- 
cently tested aboard an Army Research 
rocket fired from White Sands, N. M., 
the Ortholog vibration and acoustic an- 
alyzer handled five channels of wide- 
band data, reducing it to final form si- 
multaneously with the flight of the 
missile. 


Air Force Missile Test Center, Cape 
Canaveral, Fla., has replaced its IBM 
709 computer with the faster, more ver- 
satile IBM 7090. Computer will be used 
for data processing and impact predic- 
tions on Atlantic Missile Range 
launches, as well as collating data on 
satellite ephemerides (tracks). 


U. S. Army accepted delivery of first 
complete Sergeant industrial production 
system from Sperry Rand Corp., Salt 
Lake City, Utah. The production ver- 
sion will be used at Redstone Arsenal, 
Ala., for training missilemen. 
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The Type 321 plus average bag- 
gage is normally within 40-pound 
allowance. Its sizeis within usual 
limits for items carried aboard 
commercial airliners. 


Photographed at Portland International Airport, courtesy of United Air Lines. 


NEW TRANSISTORIZED OSCILLOSCOPE 


electronic tool operates any- 
5 to 35 volts dc, and on 117 
frequency response and com- 
easurements and waveform 


Tektronix Type 321 This portable 
where—on its self-contained batteries, on extern: 
or 234 volts from 50 to 800 cycles. Its dc-to-5 1 
patible companion features are adequate for fie 
observations in complex electronic equipment. 

The Type 321 weighs only 1314 pounds witho 
with rechargeable cells. It measures only 834” hig! 
in battery charger. Your Tektronix Field Engineer 
convenient oscilloscope in your applications. Ca 


yatteries—less than 17 pounds 
534,” wide, 16” deep, has built- 
vould like to demonstrate this 
m today. 


Type 321 without batteries 


A four-page folder covering 
Rechargeable 4.0 ampere-hour 


complete specifications of 
the Type 321 is available battery set , . 
from your Tektronix Field Rechargeable 2.5 ampere-hour 


Office. battery set 


Tektronix, Inc. 


Phone Mitchell 4-0161 


prices f.0.b. factory) 


P.O. Box 500 * Beaverton, Oregon TWX—BEAV 311 * Cable: TEKTRONIX 
TEKTRONIX FIELD OFFICES: A\ e, N. Mex. « At 
Mass. « Buffalo, N.Y. « Ct ) ark Rid veland 

(Lathrup Village Ce: 

(Mission) Ka 

New Yor ~ity A 

(Scottsdale) Ariz } 

N.Y. ¢ Toronto (Willowdale 

TEKTRONIX ENGINEERING REPRESENTATIVES: Haw 
Tektronix is represented in twenty ersea t y¥Q f 

In Europe please write Tektronix Inc., Victoria Ave., St. Same 
Tektronix Representative in your country, 


e, Washington, 


Suernsey C.l., for the address of the 
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RELIABILITY in depth, from 


RII" 


NIKE ZEUS 


Army's Anti-Missile Missile 
Prime Contractor: Western Electric 
Missile: Douglas Aircraft 


Scientific and engineering groups at Thiokol, func- 
tioning as part of the Army Ordnance team, have 
developed propulsion systems of total reliability for 
a wide range of military requirements. Motors for 
Lacrosse, and for the developmental Sergeant and 
Pershing, the modern field artillery— powerplants for 
the Nike Hercules and Nike Zeus, defenders against 
air borne and ballistic missile attack... these are 
products of the joint Army-Thiokol effort. Additional 
apabilities for Army’s advanced thinking are pro- 





‘ 


A yesearch trou gh proc | ction 


REDSTONE The t powerful single solid 
r¢ ster ever fired in the free 
world—450.000 lbs. thru is developed for the Army’s 
Nike Zeus program at Redstone Division. The 
motor is a product of r from propellant formation 
to scale -up and deve pment of largest thrust rocket 
motor to-date. 





cass 


ont —<— ’ _ _— 3 : 
LONGHORN P1 tion techniques of the most 
a nature are featured at 

Longhorn, to assure ti ry a steady flow of rocket 
motors of unvarying ility. Through combined 
divisional efforts, TI ducing reliable power- 
plants for the key au l anti-missile missiles, the 
Army’s Nikes... Her » operational and guarding 
major population } evelopmental Zeus, whose 


repeatedly successful | inchings underscore Thiokol 
capability to desig? } er rocket motors to meet 
every tactical re quiren 


vided by other Thiokol Divisions. Utah, for large engine production — RMD, for sophisticated 
liquid systems —- Elkton, for diversified special motors. 
ixperiences gained through their development .. . basic laboratory research into high energy 
fuels and materials, new processing and evaluating 
methods, automatic production and quality control 
techniques, the most advanced and fluid research and ge | | OKOL 
manufacturing facilities...all have added immeasur- 
ably to the progress of Rocketry, U.S.A. All can be 
brought to bear in the most challenging future proj- FioKOL CHEMICAL CORPORATION, Bristol, Pennsylvania 
ects of the Space age, Rocket Operations Center: Ogden, Utah 
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Chance Vought is producing KD2U-1 supersonic drone versions of the canceled Regulus II missile f 
the drones as Bomarc missile targets at Eglin AFB, Fla. Navy uses the KD2U-1 to test Sidewind: 
Air Missile Test Center, Pt. Mugu, Calif. Recent $3,260,000 Navy contract calls for conversion 
KD2U-Is by installing landing gear and making other internal changes. Dallas, ‘Tex., assembly area 


“ail 


ind Air Force. Air Force uses 
vy and Terrier missiles at Navv 
tical version of Regulus II into 


Chance Vought Produces Drones for Navy, USAF 


Ps i: j 4 
* By | 
. . os 3 i= 


Frame is installed at left in aft section of a USAF KD2U-1 drone. At right, access panel is installed 
gear and drag parachute are designed to cut landing rollout to less than 6,000 ft. after 250-kt. tou 
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Instrumental in your future. ..Beckman instruments that analyze chemicals in the laboratory— 
that contro! their behavior in industry e Beckman Spectrophotometers detect and identify the separate 
ingredients in a complex insecticide, a drug, a food flavor. A Beckman Gas Chromatograph isolates the 
elusive components ofa gasoline or a perfume, and delivers them in ultra-pure form. Beckman pH Meters 
report, instantly and accurately, the acidity or alkalinity of a substance in a test tube...or in a tank Car. 
e Other Beckman laboratory and process instruments measure moisture, color, turbidity. They record 
frequency, heat, pressure, speed, and light intensity. Research chemists and students use them to explore 
the mysteries of liquids and gases. Plant technicians, working with industrial models, depend upon them 
to maintain standards of quality e Designed to meet the most exacting requirements of the job at hand, 
they periorm reliably and economically in every application. Like all Beckman Instrumentation... for lab- 
oratory, medical and clinical, industrial or military use...each reflects Beckman’s total experience in the 


most advanced uses of today’s science and technology. 


BECKMAN INSTRUMENTS, INC. FULLERTON, CAL. | ELECTRONIC COMPONENTS, |INSTRUMENTS,SYSTEMS..FOR ANALYSIS, MEASUREMENT,COUNTING 
AND CONTROL DIVISIONS: BERKELEY + HELIPOT+ SCIENTIFIC & PROCESS INSTRUMENTS + SPECIAL PROJECTS » SPINCO + SYSTEMS BECKMAN 
INSTRUMENTS INTERNATIONAL, S.A., SWITZERLAND « BECKMAN INSTRUMENTS, G.m.b.H., GERMANY » BECKMAN INSTRUMENTS, LTD., SCOTLAND 








PIONEER V, the free world’s deepest 
? I 


space probe, maintained communication 
with Earth for more than 22 million 
miles, 


PioNnEER V instrument package, with all 
cases fully gold plated for maximum 
emissivity and reflectivity with corrosion 
resistance, 


“The recent launching of Pioneer V, an STL de- 
signed experimental space communication vehicle, 
has been successful. Accomplishment of this project 
would not have been possible without the support of 
organizations such as Burton Silverplating Co. The 
precious metal plating work on magnesium and 
aluminum supplied by Burton has been specifically 


U SA F Dyna-Soa 7 acknowledged by our technical staff.” 


USAF-Martin Dyna-Soar boost glide vehi- Cordially, 
le : ese in artist’ i ji 
cle as presented in artist’s conception will ae ey A 


be lofted into space by the Titan II booster. 





Quam 
John E. Peterson 


Battelle Investigating Joke E. Petersen 
Cryogenic Effects 

Battelle Memorial Institute is re- 
searching low-temperature performance 
data on 14 metals used in valves and 
other missile components subjected to 
the low temperatures of liquefied fuels. 

Tests included measurements of fa- 
tigue properties made with metal Reliability . . . Superiority . nsistency ... are not 
samples immersed in liquid hydrogen. simply words at Burton! Here every phase of the pre- 
Size of the samples was 1.2 x 1.6 in., hoes chee wlebiam enéweki nder rigid ti 
and thickness ranged from 0.020 to — ays " P ng a6 ° a —— ee 
9.080. Cvele rate of the fully revered quality control to assure exacting adherence to specifica- 
plate-bending experiments was 5,200 tions. Write us today for the fu/l Burton story... there’s 
times per minute. Each specimen is 
checked at —l10F, —320F, —423F 
and room temperature. 

Battelle’s work is in cooperation with ° 
National Bureau of Standards Crvo- ‘BURTON SILVERPLATING COMPANY 
genic Engineering Laboratories. Work Gold « Silver * Rhodium « Platinum 
is sponsored by Wright Air Develop- vers eembbede ies ie eae. 
ment Division and Ballistic Missile 11240 PLAYA, CULVER CITY, CALIFORNIA © UPTON 0-8686, EXMONT 1-6743 
Division, both of USAF’s Air Research 
and Development Command. 


no obligation. 
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—_ DETAIL 
DRAWINGS 


SUCCESSFUL use of Navy-developed PERT management techniques requires that initial time-estimates not be altered under pressure to 
improve schedule unless portions of originally planned work are eliminated (left) or activities originally planned to be carried out 


in series are replanned for parallel activity (right). 


PERT Plan Eases Management Problems 


By Philip J. Klass 


Navy's Program Evaluation Review 
Pechnique (PERT) has proved a power- 
ful tool for working level engineers as 
well as for management, a General Elec- 
tric spokesman reported at a recent 
three-day American Management Asso- 
ciation seminar on PERT. 

An enthusiastic endorsement for 
PERT came from Ermest O. Codier of 
GE’s Light Military Electronics Dept. 
(LMED), which voluntarily adopted the 
technique nearly two years ago and now 
applies it almost across the board in its 
operations (AW Nov. 28, p. 85). 

“If PERT could do no more than 
. . . provide our operating people with 
an effective tool for improvement of 
their own performance, it would have 
been abundantly worth the effort we 
have put into it,” Codier told the 
AMA seminar. 

“But once a PERT plan has been 
formulated, there is now available a 
well-organized and extremely ‘visible’ 
plan which can be used for management 
purposes. There is available a tool with 
which we can improve the qualitv of 
our quotations in terms of both price 
and deliverv. We can have these quo- 
tations backed up not only with the 
knowledge that thev are realistic and 
attainable, but also with a detailed plan 
of how to go about accomplishing our 
promises,’ Codier said. 

However, he warned that PERT is 
not a substitute for intelligent profes- 
sional behavior by all parties involved 
in “massive enginecring projects.” 
PERT offers the possibilities of “admin- 
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istrative spying” and Codier said that 
management must resist the temptation 
to use it for this purpose. 

Codier said that GE has found it 
moderately easy to sell its engineers and 
other operating personnel on the merits 
of PERT. One reason is that the basic 
technique is familiar to the engineer 
because it is used in engineering prob- 
lem analysis. Even more important, 
“PERT is unique in its capability for 
properly considering, recognizing and 
providing assistance with the most im- 
portant problem in massive engineering 
projects—uncertainty.” 

The uncertainties in massive engi- 
neering defense projects are com- 
pounded by the fact that invention 
must be accomplished on schedule, even 
though it inherently defies scheduling, 
and production must follow right on 
the heels of invention instead of lagging 
five to 10 vears behind the state of the 
art as with most other types of products. 

Codier described the sort of “‘games- 
manship” that occurred in obtaining 
delivery estimates before the introduc- 
tion of PERT, and its consequences, 
with the admission that the description 
was only a slight exaggeration. 

A manager picks up the phone “and 
with casual and disarming friendliness 
asks the engineer: ‘Sav, George, just off 
the top of vour head, how long would 
it take to get out 14 frabastats?’ Al- 
though the engineer knows that it 
should take eight weeks, providing 
everything goes well, he first adds two 
weeks to cover unforeseen difficulties, 
but the padding doesn’t end here. 

“George is not misled by the infor- 


mality of the request. He knows that 
ultimately his estimate will show up as 
a commitment. And because time esti- 
mates traditionally are too long, he can 
expect to be asked to cut his estimate. 
So he adds another three weeks and 
quotes 13 weeks for delivery.” 

When the 13-week estimate proves 
to be too long, as it invariably does 
since it is in fact too long, the manager 
asks for extra effort to cut delivery to 
1] weeks. The manager figures he has 
done pretty well because the engineer 
makes the customary grumbling noises. 

‘All the manager has at this point is 
a commitment. He has no measure of 
potential trouble sources which he 
might be able to smooth out if he were 
only aware of them. If the engineer 
delivers the 14 frabastats in 11 weeks, 
the manager does not know whether 
this was an outstanding effort or merely 
average performance,” Codier said. 

If the devices are intended for a crash 
program, the manager may insist that 
the engineer cut the quoted delivery 
scheduled to seven weeks—a technique 
known as “‘setting a challenging goal.” 
Despite the engineer’s protestations, he 
works extra hard and ends up delivering 
the frabastats in nine weeks. 

At this point, Codier said, the man- 
ager faces a ““Hobson’s choice”: The en- 
gineer has bettered his original estimate 
by four weeks, suggesting that he did 
an outstanding job for which he should 
be commended. But he has fallen two 
weeks behind the customer-stated and 
manager-dictated delivery schedule so 
that a commendation implies approval 
of “late delivery.” 
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The use of PERT encourages intel- 
lectual honesty on the part of all mem- 
bers of an industrial team, from man- 
agement to working level engineer. 
When Light Military Electronics Dept. 
gets ready to bid on a new job, the group 
that will carry out the work gets to- 
gether with a member of the Engineer- 
ing Resources Planning & Analysis 
group which Codier heads. This pro- 
gram planner acts as a combination 
leader and ‘“‘devil’s advocate.” 

The group first develops a design plan 
which involves little or no technical 
risk, using current state of the art. A 
PERT network is then prepared, and 
the program planner proceeds in ran- 
dom manner to ask for time estimates 
for each major milestone. 

“Our technical people are sharp 
enough to calculate and add up ex- 
pected times in their heads and will 
see the ‘critical path’ forming as they 
go. Experience has shown that there is 
a tendency to estimate low when the 
activity is known to be on the critical 
path. The [random] skipping around 
is a procedure designed to isolate the 
estimator from any influence that 
would tend to cloud his technical judg- 
ment,” Codier said. 

The engineers are first asked to give 
their optimistic time-estimate, followed 
by the pessimistic estimate and finally 
the most likely time to accomplish. 

“At this point we have a good time 
estimate, plus some information we 
never had before—a measure of the un- 
certainty involved,” Codier said. The 
way in which the three times are dis- 
tributed is very revealing and helps to 
identify the nature of the problems. 

In today’s market, Codier said, a no- 
risk program usually is too long and the 
first-cut plan must be shortened to meet 
the customer’s stated requirements or 
the marketing group’s estimate of what 
is needed to beat out competition. To 
squeeze down the first-cut plan time- 
table, there are several possible courses: 
e Overtime: With PERT, it is possible 
to see where overtime effort can most 
effectively be applied to shorten the 
over-all schedule, instead of wastefully 
applying it across the board. 

e Elimination: Certain portions of the 
first-cut planned work may be elimin- 
nated. For example, in the design of a 
digital computer, the breadboard con- 
struction may be bypassed and the de- 
cision made to go directly from logic 
diagrams to prototype hardware. 

e Parallel efforts: Activities which nor- 
mally would be carried out in series 
may be scheduled for accomplishment 
in parallel. For example, work may be 
started on detail drawings before equip- 
ment design has been frozen and en- 
vironmental testing completed. 

The first level of project managers 
usually is involved in the PERT net- 
work replanning session because it in- 
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volves their accountability for re- 
sources and risk. Usually one session is 
enough, but the process can be re- 
peated until the program has been tight- 
ened sufficiently, or proved not fe asible 
in the required time scale. 

When the program gets under way, 
and slippage occurs from the original 
schedule, the program planner first 
goes to the responsible project engi- 
neer to discuss possible corrective ac- 
tion. The action recommended by the 
project engineer, with the revised time- 
estimate, is then figured into the net- 
work and the over-all effect is calcu- 
lated. Only at this point is higher man- 
agement advised of the situation: the 
problem, the proposed remedial actions 
and their consequences. 

Analysis of the problem may show 
that the individual engineer has reached 
the limits of his authority and that the 
solution lies outside these boundaries. 
For example, he may require additional 
resources or assistance from another 
functional area. This requires action by 
higher management, a fact pointed out 
by the PERT network. GE’s experience 
with PERT suggests several important 
tules for its application, Codier said: 
© Recognition of the real commitment: 
The only real commitment is the one 


made the customer; all others within 
the PERT network should be recog- 
nized flexible providing they do not 
ilter t ustomer commitment. 
eA time estimate is not a commit- 
ment: The PERT time-estimate is the 
mean which operating level person- 
nel indicate their best technical ap- 
praisa situation. Once operating 
level personnel recognize this, it is far 
easier t »tain estimates and these will 
be far re accurate than the single- 
commitment type estimate required be- 
fore t lvent of PERT. 
e Time estimates should not be changed 
wver-all program time sched- 
ill time is to be cut, time 
ught with money, with risk, 
“chrome-plated” fea- 
program. “It is a funda- 
in our PERT operations,” 
‘that we will not change 
nate on an activitv unless 
gnificant change in the cir- 
1 requirements of that ac- 


loving 


‘RT program planners should be 
engineer-designers. ‘This 
m to speak the same language 
inical project people, and 
ntribute to the project plan 

ig on their own experience. 


UHF Antenna to Be Used in Secor eiiians: 


Multi-purpose UHF automatic tracking antenna will be employed as part of geodetic Secor 
(Sequential Collation of Range) experiment to be conducted in conjunction with the forth- 


coming Transit IIIB navigation satellite. 


Antenna radiating systems including associated com- 


ponents and antenna structure were developed by Electronic Specialty Co., Los Angeles, 
in conjunction with Temec, Inc., a subsidiary of Cubic Corp., which provided pedestal and 
control system. System, exclusive of pedestal, weighs 650 Ib., can handle two kilowatts of 
CW power at a frequency in the 450-mc. band, can receive in 450- and 225-me. bands and 
provide error signals for automatic tracking in both azimuth and elevation. Secor equip- 
ment development is being handled by Cubic Corp. under contract to Army Map Service. 
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Novel Semiconductor Transducer 
Produces Microwave Ultrasonies 


New York — Novel semiconductor 
transducer which can generate ultra- 
sonic energy at microwave frequencies 
has been developed by Bell Telephone 
Laboratories. The new device also can 
be used to convert acoustical energy 
into electrical energy. 

One important application of the 
new principle will be in ultrasonic de- 
lav lines for computers where the high 
operating frequency and wide band- 
width will permit storage of large 
amounts of data. New transducer also 
will find use in studving acoustical 
properties of materials ai verv high 
ultrasonic frequencies. 

First details on the new semiconduc 
tor ultrasonic transducer were disclosed 
at the recent Institute of Radio Engi- 
neers convention here by BTL’s Donald 
L.. White. He reported that theory in- 
dicates that these transducers can pro- 
duce ultrasonic energy at frequencies 
ranging from 300 mc. to more than 
10,000 me. Experimental units built to 
date have been operated at approxi- 
mately 530 mc. and 830 mc. 

In a conventional ultrasonic trans- 
ducer, a piezoelectric crystal excited 
from an alternating current source vi- 
brates like a diaphragm to generate 
ultrasonic waves. The thickness of the 
crystal determines its natural frequency 
and therefore establishes the frequency 
of the generated waves. Fabrication 
difficulties limit the minimum obtaina- 
ble crystal thickness and therefore limit 
the highest frequencies that can be 
generated. 

In the new BTL device, a “deple- 
tion layer” formed in a semiconductor 
with piezoelectric properties serves as 
the vibrating diaphragm. It can be cre- 
ated with thicknesses as small as 0.01 to 


0.0001 cm., corresponding to natural’ 


frequencies of 300 mc. to 30,000 me. 
The depletion layer is a thin region of 
high resistivity that occurs at the in- 
terface of two dissimilar materials, such 
as a P-N semiconductor junction or at 2 
rectifving metal-to-semiconductor con- 
tact. The thickness, and hence its 
natural frequency, depends upon the 
amount of impurity doping and the 
magnitude of a bias voltage applied 
across the layer. 

Silicon and germanium, widely used 
semiconductors for transistors, do not 
have the required piezoelectric charac- 
teristics, but there are a number of 
compounds which do. These include 
gallium arsenide, cubic zinc sulfide, and 
hexagonal forms of zinc sulfide, zinc 
oxide and cadmium sulfide. 

A delay line emploving the new prin- 
ciple consists of a quartz rod with two 
gallium arsenide crystal biocks attached 
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at either end. Along the surface of each 
crystal where it joins the quartz rod 
there is a rectifying metal film contact. 
The opposite surfaces of each crystal 
have thin ohmic (non-rectifying) gold 
film contacts. (See sketch.) 

A d.c. bias voltage is applied across 
the two contacts of one crystal and an 
a.c. voltage is superimposed upon it, as 
shown in the sketch. The depletion 
laver produced by the bias voltage is 


set to vibrating by the a.c. voltage, 
generating ultrasonic waves which pass 
down through the quartz rod. 

At the opposite end, these ultrasonic 
waves cause the depletion layer of the 
second crystal, also biased for the same 
resonant frequency, to vibrate, which 
produces an a.c. voltage across its out- 
put terminals. 

The resonant frequency of a given 
transducer can be changed by a factor 
of 3:1, or more, by altering the d.c. 
bias voltage, White told the IRE. 

Because the depletion layer is so thin, 
it is inherently a low-impedance device, 
White pointed out. For example, the 
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NOVEL ultrasonic transducer, capable of generating ultrasonic waves at microwave frequen- 
cies, has been developed by Bell Telephone Laboratories. Device uses piezoelectric semi- 
conductor material depletion layer instead of conventional ceramic crystal. Bias voltage 
determines depletion layer thickness which controls output frequency. 


EXPLODED view of experimental ultrasonic delay line which operates at microwave 
frequencies, showing gallium arsenide crystals (black blocks) which form heart of new 
type ultrasonic transducer which can generate and reconvert waves at frequencies from 
300 me. to more than 10,000 mc. Development was reported by Bell Labs. 
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‘We went Bendix 
Avionies all the 
way on our new = 

Cutten a 


available equipment, ws ‘ified all-Bendix avionic 
equipment for our new fstream.” 

This includes Ben borne Weather Radar 
with Bright Display tor—several hundred 
times brighter than co ional scopes; for VHF 
communications, the t orized TA-21A Trans- 
mitter and RA-21A fk for navigation, the 
Bendix VOR/LOC JN Unit, Glide Slope 
Receiver, and Marke er. Completing this 
up-to-the-minute avio ckage” is the Bendix 
high sensitivity DF'A-7 matic Direction Finder. 

3ecause of consister pendable performance, 
Bendix avionic equipm« eing specified more and 
more for commercial, b ss and military aircraft. 
For information, see | Bendix dealer, or write. 


MEL LONGLET, MANAGER AIRCRAFT 
MAINTENANCE AND GROUND OPERATIONS 
MINNESOTA MINING AND MANUFACTURING COMPANY 








S > a . EXPORT SALES & x International, 205 E. 42nd Street, New York 17, N.Y 
en 1X a 10 1V1Ss10n THE op SOUTHWEST: Bendix R 505 Mockingbird Lane, Dallas 35, Texas 
2 iL WEST COAST: Bendix 1500 Magnolia Boulevard, N. Hollywood, Calif 
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/ Sees through 
Weather and Night 


Bausch & Lomb capabilities 
turn blips into pictures 


The “‘Processor” as manufactured by Bausch & Lomb takes a 
mass of unintelligible blips and rearranges them into a picture 
that is the equivalent of an aerial photograph. 


In this way, B&L integrated skills help the Army and Air Force 


carry out precision reconnaissance in any weather, day or night. 


The same B&L skills can help you with your contract work, too— 
providing the design, development, and production of precision 
systems to meet your specific needs. Write us for full details. 


Bausch & Lomb Incorporated, Military Products Division, 
82116 Bausch Street, Rochester 2, New York, 


BAUSCH & LOMB 





impedance due to the capacitance of a 
two-millimeter square transducer oper- 
ating at resonance at 100 mc. is about 
0.5 ohms. 

For most efficient transfer of energy 
from a.c. excitation source to ultrasonic 
energy, it is desirable that the semicon- 
ductor material have a low resistance 
and that the source have a high “Q.” 
As impedance mismatch between source 
and transducer increases, more of the 
energy will be dissipated as heat within 
the transducer. 

Where the impedance match is good, 
the bandwidth of the transducer de- 
pends primarily upon the piezoelectric 
coupling factor of the semiconductor 
material used in the transducer. Gal- 
lium arsenide yields a bandwidth of 
about 5%, while cadmium sulfide offers 
a bandwidth of about 20%, because of 
its greater coupling factor. However, 
gallium arsenide has a lower resistance, 
a desirable attribute for impedance 
match. Thus the choice of material 
will depend upon the application. 

Experimental BTL models using gal- 
lium arsenide, which operate at about 
600 mc., exhibit bandwidths of about 
30 mc. (5%), an order of magnitude 
larger than conventional ceramic trans- 
ducers operating at frequencies below 
10 mc. Even greater bandwidths should 
be obtainable at higher operating fre- 
quencies, permitting a considerable in- 
crease in data-handling capability of a 
delay line. 

Experimental units fabricated today 
have not shown the very high frequenc\ 
which theory predicts, White said. 
However, he added that this is believed 
due to lack of experience in circuit and 
fabrication techniques. 














Stress-Strain Gage 
Novel stress-strain gage can provide output 
which is directly proportional to stress as 
well as to strain. Device uses two inde- 
pendent axial strain-sensing elements, ori- 
ented 90 deg. apart, one of which measures 
conventional strain while the other rejects 
axial component of strain caused by stress 
in transverse direction. Manufacturer: Bald- 
win-Lima-Hamilton Corp., Electronics & In- 
strumentation Div., 42 Fourth Ave., Wal- 
tham 54, Mass. 
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NEW AVIONIC PRODUCTS 





¢ Thermoelectric spot cooler, Model 
TA-20, for spot-cooling of high tem- 
perature elements in an avionics chassis, 
can pump more than 20 watts of heat 
or maintain temperature differential of 
80C between hot and cold plates, ac- 
cording to manufacturer. Thermoelec- 
tric cooler measures 14 x 14 x 3 in. 
Even greater capacities can be obtained 
by connecting several modules in se- 
ries or parallel. Manufacturer: Ohio 
Semiconductors, 1205 Chesapeake Ave., 
Columbus 12, Ohio. 


e Plug-in electronic multiplier, Model 
3732, using all solid-state design, can 
be plugged into any analog computer 
problem board with 3 in. terminal spac- 
ing. This includes all computers made 
by Donner Scientific, Heath, Boeing 
and Goodyear. Multiplier offers three 
selectable modes of operation: four- 
quadrant multiplication with static ac- 
curacy of 0.3% of full scale voltage, 
two-quadrant division, or two-channel 
squaring. Standard case size is 3 x 24 x 
2 in., but unit also is available for 
panel or chassis mounting. Manufac- 
turer: Donner Scientific Co., Concord, 
Calif. 


ee) 
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e Circular waveguide rotating section, 
Model 55R5C, for continuous 360-de- 
gree rotation of probe for measuring 
electrical field mode orientation, is de- 
signed for operation over frequency 
range of 3.95 to 18.0 kmc. Operating 
band width is 5.0 to 5.9 kme., and 
residual VSWR is 1.02:1, according to 
manufacturer: Applied Microwave Elec 
tronics Inc., 114 West 25th St., Balti- 
more 18, Md. 


e Miniature traveling wave tube, Model 
STX-182, produces up to 40 watts out- 
put over frequency ranges as high as 
5 kmce. to 1] kmce., with an internal gain 
of 3,000, according to manufacturer. 
Tube measures 9 in. long and weighs 1 
Ib. ‘Tests on experimental model indi- 
cate tube mav have a life of more than 
two vears under continuous operation 
in space environment. Manufacturer: 
Sperry Gyroscope Co., Electronic Tube 


Div., Great Neck, L. L., N. Y. 


e Microminiature glass diodes, known 
as MICRO/G diodes, with package di- 
ameter of 0.04 in. and length of 0.06 
in., employ diffused silicon mesa con- 
struction with oxide passivation of the 
surfaces in addition to the glass her- 
metic seal. Type Tl-2 has reverse re- 
covery time of 10 nanoseconds; Type 
TI-6 has reverse recovery time of 100 
nanoseconds. Manufacturer: Texas 
Instruments, Dallas, Texas. 


e Gallium arsenide varactor, for use as a 
in radar systems, provides 
rowave amplification. De- 
ff frequency of 150 kmc., 

in. dia. x 4 in. long. Appli- 
available from manufac- 
ture theon Co., Semiconductor 

Din First Ave., Needham, Mass. 


@ Dual-mode transmission discriminator 
cavit [ype WX-4334, operating at 
freq f 35 kme., for use with para- 
meti plier pumps, navigation sys- 
idar beacons requiring highly 
juency source, is housed in a 
ind weighs 3.1 oz. Cavity 
sealed and uses invar con- 
to minimize resonant fre- 
nge with temperature, which 
says is only 8 me. over 
range of 25C to 100C. 
it has a loaded “OQ” of 3,000 
ncy difference between out- 
mec. Insertion loss is 10 
1um and insertion loss differ- 
n outputs is one db. maxi- 
Manufacturer: Westinghouse 
rp., Electronic Tube Div., 
¢ 284, Elmira, N. Y. 


cision angle position indicator, 

K' 1427566, designed primarily for 

itomatic checkout and military 

equipment, is available in six 

models for measuring angles 

6 minutes of arc. Device pro- 

t reacout in degrees and 

with sensitivity of 1 min., re- 

ty of 2 min. and resolution of 

cording to manufacturer. De- 

ts MIL-D-8512, according to 

turer and is available with 

icuum tube or transistorized 

Manufacturer: Kearfott Divi- 

yeneral Precision, Inc., 1150 Me- 
Ave., Little Falls, N. J. 
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New PACIFIC 


INERTIA 


'G'SWITCH 


... provides high 
performance 


.. ’@liable acceleration 
switching! 


Pacific’s new inertia switch is readily 
adaptable to meet a variety of “G” 
sensing uses from missiles to freight 
cars. It permits a wide variation in 
performance and range with only 
a minimum of engineering and de- 
velopment to meet specific require- 
ments. A unique switching action 
provides positive “make or break” 
action of the electrical contacts at 
the “G” setting regardless of envi- 
ronmental conditions. 


For information on Pacific inertia 
switch designed to your own re- 
quirements ...or on a standard unit, 
WRITE TODAY. The engineering 
skill and creative ability of Pacific 
Scientific are at your service. 


Write for current engineering data sheets— 


PACIFIC SCIENTIFIC COMPANY 


P.O. Box 22619, Los Angeles 22, 
Calif. ¢ San Francisco 
San Diego « Seattle * Portiand 
Denver © Arlington, Texas 


_ representatives: 

in the Eastern U.S. 
AIRSUPPLY-AERO 
ENGINEERING CO. 


FG. LTD.—Toronto 
Montreal —Rexdale, Ont. 
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The following are based on papers 
delivered during the recent Institute 
of Radio Engineers convention in New 
York: 
> Pulsed Radiation Effects Report-— 
Effect of brief pulses of nuclear radia- 
tion on resistors depends primarily on 
the resistance value, dose and dose rate 
rather than the composition of the re- 
sistor, according to tests conducted at 
the Godiva facility at Los Alamos Lab- 
oratories last year, and reported by Dr. 
H. J. Degenhart and Walter Schlosser 
of Army Signal Research and Develop- 
ment Laboratories. Resistors of 100 
ohms underwent a 10-25% _ increase 
while 10,000-ohm resistors experienced 
only a 1-2% increase after an initial 
decrease of 5%. Resistors of 100,000 
ohms had a 10-30% decrease followed 
by increases up to 10% over initial 
value, while one megohm resistors ex- 
perienced 30-50% decreases. Most of 
the resistors return to original toler- 
ance limits within 1-2 milliseconds after 
radiation pulse, although higher re- 
sistance units required 5-10 ms. (AW 
Aug. 8, p. 58). 
> Earth-Based System for Lunar Land- 
ing—New technique for controlling the 
terminal phase of a lunar landing in 
which bulk of the equipment would be 
earth-based, was described by Frank R. 
Dickey, Jr. of General Electric, Syra- 
cuse, N. Y. An earth-based continuous- 
wave microwave transmitter aimed at 
the moon could produce direct and re- 
flected waves in the vicinity of the 
moon which would combine to form 
an irregular standing wave pattern, 
Dickey said. Lunar vehicle, equipped 
with two antennas and receivers, would 
measure interval between time when 
two antennas encountered the same 
field gradient to determine vehicle 
velocity. 
> New Ionospheric Scatter Mode Re- 
ported—Existence of what appears to 
be a new type of scatter communica- 
tions associated with specular reflection 
from ionization aligned with the earth’s 
magnetic field has been disclosed by 
recent experiments conducted — by 
Smvth Research Associates under 
Rome Air Development Center spon- 
sorship. The new scatter mode has a 
diurnal cycle which closely resembles 
that of meteor bursts, but has a higher 
duty cycle, Byron Bailin of RADC te- 
ported. (Paper was co-authored by 
James L. Heritage of Smyth Research 
Associates.) 

Duty cycle of the new scatter in- 
creases as operating frequency decreases, 
Bailin said. 
>» Knife-Edge Useful for Tropo Scatter 
-The knife-edge diffraction produced 
by an obstacle such as a mountain, 


located between a radio transmitter and 
a receiver, can be used to good advan- 
tage in tropospheric scatter communi- 
cations links, National Bureau of Stand- 
ards experiments indicate. Paper by 
A. P. Barsis and R. S. Kirby, both of 
NBS Boulder (Colo.) Laboratories, re- 
ported the results of tests conducted 
over a 140-mi. path, and using Pike’s 
Peak as the obstacle, to determine 
long- and short-term variations in ob- 
stacle gain. ‘Tests revealed relatively 
slow fades at a frequency of 751 mc., 
lasting from several to many minutes, 
which were well correlated as received 
om spaced antennas. 

A more rapid fading of very much 
smaller amplitude was superimposed 
on the slow fade. At a frequency of 
100 me., no short-term signal variations 
were found. 
> Army Develops New Type Radar— 
Army Signal Research and Develop- 
ment Laboratories have developed a 
continuous-wave correlation radar using 
pseudo-random modulation intended 
to get around two limitations of con- 
ventional pulse-type radar. These limi- 
tations are that the average radar power 
can be increased only by increasing 
peak power because pulse width and 
repetition frequency are constrained by 
desired resolution and maximum range 
requirements and that it is not possible 
to make unambiguous measurement of 
Doppler frequencies higher than one- 
half the pulse repetition frequency. In 
the new Amny radar, range and velocity 
information is obtained with phase 
modulation by changing transmitter 
frequency for a short time during which 
the phase of the transmitted signal is 
shifted 180 deg. Returned echos are 
correlated with a delay replica of the 
modulating signal, O. E. Rittenbach 
and Walter Fishbein of USASRDL re- 
ported. 

The transmitter output tube also 
serves as the local oscillator. Experi- 
mental results to date closely verify the 
theory of operation, the authors reported 
at the convention. 
> New Antenna for Monopulse Radar— 
New design of monopulse radar an- 
tenna which optimizes both the ranging 
(sum) mode and the angle track- 
ing (difference) mode simultaneously, 
largely eliminating the low gain and 
high sidelobes usually found in the dif- 
ference channel was described by P. W. 
Hannan and P. A. Loth of Wheeler 
Laboratories of Smithtown, N. Y. New 
antenna uses four stacked horns, excited 
by a simple network of hybrid junc- 
tions, to provide a 2:1 difference-to-sum 
width of feed aperture excitation. In 
the other plane, three waveguide modes 
are used to achieve optimization with- 
out presence of E-plane partitions 
which normally reduce efficiency of 
monopulse feed, Institute of Radio En- 
ginecrs was told. 
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Every aircraft, missile or spa: ehicle has different 
fire and overheat detection needs and no one solu- 
tion is the answer to every problem. That’s why it 
makes sense to call in Fenwal in the design 
phase. 

Only Fenwal offers all three t »f detection sys- 
tems. Fenwal Unit Detectors ar: most widely used 
of any unit detection system Fenwal’s Continuous 
Detector is the only discrete, no raging system... 


a. a 
Objective: Fenwal Surveillance offers a var )f approaches 


and we can recommend the right to fit your needs. 


And Fenwal engineers have ys f experience with 


The right in-flight detection problems. . 
fire and overheat With this background and t] products, a Fenwal 
detection device 


engineer can afford to be odject . to propose the 
system or combination best for [f this makes sense 
to you, and your needs are eith¢ yr new projects or 
retrofits, contact your Fenwa in. Write Fenwal 
Incorporated, 124 Pleasant Street, Ashland, Mass. 


Another 
example of how 


OETECTS TEMPERATURE... PRECISELY 





IMPROVE INSPECTION EFFICIENCY WITH ANSCO MONOPAK X-RAY FILMS 


pak can improve your inspection efficiency 
write: Ansco Industrial X-ray Department, 
Ansco Division, Vestal Parkway East, Bing- 
hamton, New York. 


Modern non-destructive testing requirements 
call for fast and accurate flaw detection. 
That’s why experienced technicians depend 
on Ansco Superay” ‘A’ and ‘B’ Monopak 
X-ray films... for quick and positive readings. 
Take advantage of the dependability and 
ease-of-handling convenience offered by 
Monopak. For information about how Mono- 





ANTENNAS * AUTOMATIC CONTROLS « 


ANT (KEW ADDRESS 


home of Vought Electronics, a 
‘Chance Vought Corporation. New 
ed this building. These facilities, 
fodern in the industry, are organ- 
ast, economical service, grouping 
ication, testing and administrative 
“ae int one efficient floor plan. 
Here fare minds and facilities that can 
produce results...at any point in your 


CHANCE VOUGHT [@Q)I@® 





NAVIGATIONAL ELECTRONICS « G 


program ... quickly, reliably, with creative 
but cost-minded engineering. 

Current production includes: Minuteman 
actuators, Titan check-out equipment, Cru- 
sader autopilot systems, advanced antennas 
and beacons. Among new products: naviga- 
tienal systems, space guidance units, ASW 
devices, radar enhancement devices and an 
improved servo-analyzer. 


ELECTRONICS 


PO. Box 1500, Arlington, Texas 
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— brush INSTRUMENTS 


DIVISION OF 


Only Brush Chart Paper is designed as an integral component of precisely engineered Brush Direct 
Writing Recording Systems. The full potential of these systems cannot be realized unless all 

of the original components are utilized. They’re engineered as a total entity. Imitation papers cannot 
match the precision ruling, dimensional stability and super-smoothness of Brush Chart Paper. 

Take no chances—specify Brush and you can rely on your records being accurate, permanent, easily 
read and easily reproduced. Stocks available from strategically located branches and 

sales representatives throughout the United States and Canada. 


Write for samples 
of actual tracings on 
Brush Chart Paper. 
Ask for 
“Brush Engineered 
Recording Supplies”’. 
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Marines Using Helicopter Ditching Trainer 


By Barry Tully 


Helicopter ditching trainer, compar- 
able in purpose to the World War II 
“Dilbert Dunker” aircraft ditching 
trainer, is under evaluation by the 
Marine Corps at Camp Pendleton, Pa. 

The Marine Corps, heavily engaged 
in amphibious helicopter assault train- 
ing, realizes a need for training both 
crews and helicopter assault troops to 
cope with emergency water landings. 

Helicopters, unlike many fixed-wing 
aircraft, sink rapidly when ditched and 
tend to heel over due to the high center 
of gravity. The uncertain ditching 
characteristics demand that troops and 
crewmen must practice emergency 
egress from the trainer while it is in 
various settling positions. The possi- 
bility of the door (right) side of heli- 
copter bottoming in the mud _necessi- 
tates training in escape through windows. 

The trainer was designed and built 
for the Marines by the Kellett Aircraft 
Corp., Willow Grove, Pa., in cooper- 
ation with the Naval Training Device 
Center, Pt. Washington, N. Y. The 
device consists of a mockup of a 
Sikorsky HUS-1 fuselage which is sus- 
pended over a training tank. The 
interior of the trainer contains seats 
and safety belts for eight troops and 
pilot and copilot. 

The trainer is loaded with Marines 
at the side of the pool and then raised 
and swung out over the water. Hydrau- 
lic winches lower the mockup into the 
water at a vertical speed of 5 fps. The 
trainer operator can cause the trainer 
to sink vertically to a depth of 15 ft. or 
to roll up to 180 deg. to either side. 
The helicopter crew, with full combat 
equipment, must escape from the 
trainer within 20 sec. 

Emergency controls within the 
trainer permit occupants to initiate rais- 
ing the trainer from the water within 
10 sec. in the event of an underwater 
emergency. The trainer operator, how- 
ever, has a retarding override which he 
may operate if the quickly-rising fuse- 
lage is endangering swimmers. 

Primary power for the trainer’s 
1,500-psi. hydraulic system is supplied 
by a 15-hp. electric motor. Accumulator 
pressure within the system frees the 
trainer from dependence on electrical 
power. At any time during the opera- 
tion of the trainer, accumulator pressure 
will suffice to raise the mockup from 
the water. An extra safety measure is 
had by the presence of safety divers on 
the pool bottom during training. 
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MARINE CORPS assault troops in helicopter ditching trainer are swung over training tank 
prior fo dunking. Ditching trainer is a Sikorsky HUS-1 mockup. 


MARINES, in full combat dress, practice correct method of evacuating the submerged heli- 
copter which can be made to settle in various attitudes. 


OPERATOR raises submerged trainer which has capsized to port. Metal grid in the nose and 
floor of the mockup permit watef to dtain from the trainer. 
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ENEMY HEARTBEAT Listening for the enemy, looking for him, 


smashing him—these are the aims of modern Anti-Submarine Warfare. The ASW concept is always 
searching for advanced ideas on systems and equipment—an area where Bendix-Pacific excels. 
Since 1947 Bendix-Pacific has been a major 


supplier of Sonar, Airborne Radar, Under- 


water Ordnance and Submarine Hydraulic Bendix-Pacific Divisio 


HOLLYWOOD, CALIFORNIA 


Controls for the Navy’s ASW program. 7 





at less than one watt. Calibrated is rated in increments of two 


Airborne Jet Analyzer to the Chromel-Alumel thermocouple deg from zero to 1,200C. By read- 
Loeates Trouble Spots curve the indicator provides digital in yunters as they revolve, it is 
. I to read data to one degree, 


and pointer readout to 1,200C, main- | 

Ft. Worth, Tex.—Airborne jet engine taining an accuracy of IC over the | ytes. 
analyzer system designed to save €ntire scale. Accuracy is provided [he temperature-compensated bridge 
maintenance time by pinpointing through use of a Howell I da I ot as the i¢ C yMpares the input signal 
trouble spots and reducing need for feedback potentiometer in the servo wit signal from the feedback 
premature engine removals is being loop. Ta’pot is an infinite resolution p tiometer, and any difference be- 
tested by the U.S. Air Force on a_ Slidewire with the resistance element the two, when amplified and 
Boeing B-52 and a Convair F-106. bonded into one edge of a laminated app to the servo motor, causes the 

The Howell Instruments, Inc. Mylar tape, the tape being punched motor to reposition the slidewire until 
seven-pound Aero-Jetcal system con- with precision holes spaced according — the difference is reduced to zero. 
sists of three basic units: — to the Chromel-Alumel curve linear- t signals for the indicator are 
e Exhaust gas temperature indicator, ized through a sprocket drive to the pr by the averaging thermo- 
weighing one pound, having digital digital counter readout. Digital counter irmess when the indicator is 
and pointer readout for readability to 
1C with an accuracy of IC. 
eEngine life remaining recorder, 
weighing three pounds. a : 
eEngine temperature and excessive ne Se ee 
temperature spread indicator, weighing P aii ° 

Eee _\Jperationa 
three pounds. we. Pd eee 

The flight panelanounted exhaust | y ae 
gas temperature indicator is a tran- | eon i. | 7 
5 | ee 

| ; when only the 


sistorized, servo, null-balance instru- 


ment in a standard two-inch diameter | | 2a B e 
3 est will do! 








case, requiring both 115-v. 400 cps. 
at approximately 10 w., and 28 v.d.c. 


When any U. S. missile system be- 
comes operational its components must 
represent the best in current capability 
and reliability. Survival may depend 
upon ther 

That’s why it’s significant that 
Hokanson ground support air condi- 
tioning is keeping the fully tactical 
Thor missile operational around the 
clock. 

Hokanson’s reputation for outstand- 
ing engineering design and quality of 
product was the reason for its selection 
to provide air conditioning support for 

: 3 the ICBM Atlas, the ICBM Minute- 
EXHAUST gas temperature indicator (above) os man railroad program, and the ken 
1S panel-mounted in cockpit. Exhaust flame i # a ticated air conditioning requirements 
propagation (temperature spread) computer oe y “oe of the Saturn space project. 
(below) scans and compares temperature of | , et 4 Write Hokanson today for further 
thermocouple on jet engine and stores data : information. Its Engineering Depart 
for instantaneous Teadout when switch is ; AF ’ ment will be happy to assist in the 
activated in cockpit. { oe solution of any of your temperature 
: and humidity problems, 








f 
a a 


AIR CONDITIONING 


2140 Pontius Avenue ° Los Angeles 25, California 


& 
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monitoring average exhaust gas tempera- 
ture and by the flame propagation 
computer when the _ indicator is 
monitoring temperature spread. 

Mechanical switching is accom- 
plished through the drive mechanism 
to the digital counter to actuate the 
warning light on the indicator when- 
ever an over-temperature or overspread 
condition occurs. This switching de- 
vice also actuates the excessive-tem- 
perature-spread flag and over-tempera- 
ture events counter on the recorder. 
As the EGT indicator is monitoring 
average exhaust temperature, a_ re- 
transmitting potentiometer geared to 
the servo motor provides a signal to the 
engine-life-remaining recorder—this sig- 
nal being proportional to the amount 
of engine life being expended at that 
specific exhaust temperature. 


Warning Flag 

The engine-life-remaining recorder 
takes note of the number of over-tem- 
perature conditions that have occurred 
to the engine; a warning flag indicates 
that the engine experienced excessive 
temperature spread and it also records 
the engine life remaining as related to 
exhaust gas temperature. 

As the over-temperature condition 
is exceeded, a variable-speed motor 
drives the digital counter on _ the 
recorder toward zero at a rate cor- 
responding to the instantaneous over- 
temperature condition. All engine life 
expended while operating at  over- 
temperature is cumulatively recorded 
on one digital counter. The 3-in. x 5- 
in. x 5¥%-in. recorder can be placed 
anywhere in the aircraft convenient to 
ground maintenance personnel. Its 
warning flag and digital presentations 
can only be reset by ground crews. 

Che exhaust flame propagation-tem- 
perature spread-computer includes a 
switching system to scan and compare 


ENGINE-life-remaining recorder compiles 
number of over-temperature conditions that 
have occurred on engine, and records life 
remaining, based on jet exhaust gas tem- 
perature. Over-temperature causes warning 
flag to appear in window at left. 
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the temperature of thermocouples in 
an engine. The temperature of each 
thermocouple is compared with the 
other in a continuous sampling se- 
quence using an automatic stepping 
switch. 

On one scanning cycle the thermo- 
couple at the lowest temperature is 
selected and the memory circuit ad- 
vances a slave selector switch to that 
position. On the next scanning cycle, 
the thermocouple at the highest tem- 
perature is selected and the high 
slave switch is advanced to that posi- 
tion. The difference in the tempera- 
tures of the two thermocouples is 
transmitted to the exhaust gas tempera- 
ture indicator whenever the tempera- 
ture spread test switch on the instru- 
ment panel is closed by a flight crew 
member. 

While the scanning cycles are 
continuous and although the ex- 
haust flame propagation changes, the 
temperature spread signal is stored at 
all times for instantaneous presenta- 
tion on the EGT indicator. 

When a crew member closes the 
switch for a check and if the tempera- 
ture spread is excessive, a warning 
light appears on the EGT indicator 
and_ the excessive-temperature-spread 
flag on the engine-life-remaining re- 
corder is energized. Releasing the 
switch results in the EGT indicator 
monitoring average EGT—the warning 
light going off—but the warning flag 
remaining in visible condition for the 
maintenance crew. 

Excessive temperature spreads could 
indicate a malfunction of fuel supply 
or in the combustion section of the 
engine, or possibly a misaligned com- 
bustion chamber or guide vane. 


Helicopters’ Static 
Shock Hazard Studied 


Buffalo—Cornell Aeronautical Labo- 
ratory has developed equipment that 
can take the electrical charge out of a 
hovering helicopter and protect ground 
handling crews from serious injury. 
Static dischargers used on conventional 
aircraft had proved ineffective for slow- 
moving helicopters and there are many 
instances on record of crewmen receiv- 
ing severe shocks of up to several thou- 
sand volts. 

The compact and relatively light- 
weight equipment developed by Cor- 
nell allows a pilot to flip a switch and 
eliminate the electrical “potential dif- 
ference’ between the helicopter and 
the ground. Preliminary tests using an 
Army helicopter have been started here 
but plans are to move the experiments 
to California where better conditions 
exist and a greater variety of helicopters 
is available. 
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‘Fundamental research provides the specific catalyst to hasten 
<vee = sane, effective solution of man’s missile and space problems.” 


Be) moe Ware) me liciclane 
DIRECTOR OF RESEARCH 
AMCEL PROPULSION INC 


| 
- 


a comprehensive capability for 


research in propulsion and ordnance 


A creative, dynamic team at Amcel is advancing man’s al knowl- 


edge of high-energy chemicals, propellants, explosives ral energy 
materials. Some important projects include development inced and 
special propellants, high-performance rocket motors, t! Julation, 
nitro-aromatics and explosives applications. 

Ameel scientists conduct their research in 9500 square fe pecialized, 
modern laboratories—part of the 1300 acre Amcel complex at Asheville, 
N. C. This facility also includes capabilities for process scale-up of hazard- 
ous material from laboratory scale to pilot plant, precis nufacturing 
equipment, static and flight test ranges. 

In addition to these modern research and developm eas, Amcel 
engineers and scientists utilize the extensive capabilitie: e Celanese 
Corporation of America—a major producer of organic ils, plastics, 
and synthetic fibers. 

Please write for informative brochure outlining Amce abilities in: 


RESEARCH ...DEVELOPMENT...P RODUCTION 
Propellants Explosive Dev 

High Energy Chemicals Tactical 

Special Explosives Propulsion Syst 


Amcel PROPULSION INC., DEPT. 112, ASHEVILLE, N.C. 
A Subsidiary of CPALanese Corporation of An 


ENGINEERS—SCIENTISTS: If you are interested in I 
problems in the development of advanced ¢ 
related technologies, we would like to talk t 





SERVING 
THE 


UNITED NATIONS 


IN THE CAUSE OF WORLD PEACE 


L 


ee CARIBOU 


DESIGNED AND BUILT BY 


TLLAND AIRCRAFT OF CANADA 


ONTARIO 





NEW AEROSPACE 
PRODUCTS 


Pneumatic Decelerator 


Inflatable fabric ring is designed to 
stabilize and cushion the landing of 
space vehicles on the moon or plancts. 

Test drops made with the pneumatic 
decelerator by the manufacturer indi- 
cate that the device would bring a 
lunar payload to rest without damage 
on hard, rocky or sloped surfaces. Upon 
surface impact, the decelerator is_par- 
tially deflated to minimize bounce. 

Goodyear Aircraft Corp., Litchfield 
Park, Ariz. 


Freight Container 


Mercury Air Freight, Inc., is putting 
into service a freight container designed 
to expedite the flow of freight in and 
out of air terminals. The perforated 
pressed stee] container measures 5 ft. 
x 5 ft. x 28 in. and weighs about 160 
lb. 

Airline personnel will preload the 
containers and roll them onto the cart- 
age contractor trucks, thereby cutting 
down on the time the truck driver 
spends waiting around the terminal for 
his truck to be loaded. According to a 
study that Air Cargo, Inc., made several 
years ago, truck drivers spend 25% of 
their time at the airport—much of it 
waiting for loading. Mercury Air 
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BLAISDELL Aunounces 


the addition ot LAMINATED 


BREASS 


SHIM! STOCK 


LAMINATED BRASS has now been added by Blaisdell to their line 
of laminated aluminum, 1010 steel and 301-302 stainless steels. 
Laminated brass available as stock item |2”x 48”; widths to 24” 
available on special order. For further information, write: 


BLAISDELL MANUFACTURING CO. 
1342 Corenade Ave. © GEneve 9-0474 © Long Seach 4, Calif. 





Ge JST ONE SMALL REC 


WHEN YOU THINK OF SWITCHES OR INDICATOR LIGHTS, THINK OF US, PLEASE. 


a 
CONTROLS COMPANY c OF AMERICA 


SWITCH DIVISION 
LUdiow 3.2100 
VAn Buren 6-3100 
SPring 2-2502 


CONTROL 
1420 Delmar Drive, Folcroft, Pennsylvania 
4218 W ke Street, Chicago, Illinois « 

139 W Street, El Segundo, California 


dicators for ail military and commercial 


Manufacturers of a full line of switches, controls and 
delivery by leading parts Distributors. 


applications. All standard units stocked for immediate 





Barber-Colman 
temperature controls 
chosen by leading 
makers of ground 
Support equipment 


Solar T-41M-9, 
top left 


Today’s air and 
space vehicles call 
for a growing ar- 
ray of ground sup- 
port equipment. 
Shown above are 
a few examples of support units 
employing Barber-Colman tem- 
perature control systems. Com- 
ponents used include: control 
boxes, actuators, valves, tempera- 
ture sensing elements, and thermo- 
stats. The systems are specifically 
engineered for each application 
through the teamwork of the 
ground cart manufacturer and 


Barber-Colman. 


TYPICAL FUNCTIONS OF 
BARBER-COLMAN SYSTEMS 


Controlling temperature of missile 
guidance compartments and 

shrouds. 

Controlling temperature of missile 
measurements compartments. 
Controlling preflight cabin temperature 
of jet tankers... and many similar 
precision applications. 


for help on your ground support control pro- 
jects, consult the Barber-Colman engineering 
sales office nearest you: Baltimore, Boston, 
Dayton, Fort Worth, Los Angeles, Montreal, 
New York, Rockford, San Diego. Seattle, Winter 
Park, Florida. 


BaRBER-COLMAN COMPANY 
Aircraft and Missile Products Division 
Dept. P, 1422 Rock St., Rockford, Illinois 


98 














Freight thinks that this part of the air 
freight flow offers the best possibilities 
for speed-up. 

At present, Mercury has about 30 
containers in pools at Idlewild and 
La Guardia airports for use with Ameti- 
can, Northwest, and Eastern airline’s 
airfreight. 


—_— a7 


Beryllium Shear Bolt 


Beryllium shear bolts for space and 
missile applications have a minimum 
shear strength of 60,000 psi. and an 
endurance limit of 45,000 psi. 

Light weight of the beryllium bolt is 
demonstrated by floating the bolt in 
an aqueous silver nitrate solution 
(above) in which a comparable titanium 
bolt sinks. 

Standard Pressed Steel Co., Jenkin- 
town, Pa. 





Hydraulic Servo-Motor 


Servo-motor package for missile and 
aircraft control systems, places a ro- 
tary motor, servo valve and internal 
relief valves in one housing. 

The servo-motor is available with a 
range of torque-speed characteristics 
depending on motor size, servo size, 
supply pressure and speed reducer size. 
Breakaway torque is reduced by a fac- 
tor of 8, compared with a manifolded 
servo valve motor package. 

Aero Hydraulics Division, Vickers, 
Inc., Detroit 32, Mich. 





P/A\SS I 


ALL SOLID STATE 
DC AMPLIFIER 


T 
| 
+ 


1 


FHtttt+t+tttst sete tte tert 


UNITY GAIN WAVEFC 
REPRODUC 
10 K OUTPUT ° 5 VOLTS MA 
hele Vil 1@h) 100), 10h va@,,| 


HALF USUAL COST 


If you have applications requiring a 
miniature DC amplifier with fast fre- 
quency response, there's a good chance 
RIG’s new DIFFERENTIAL OPERA- 
TIONAL AMPLIFIER MODEL A-2 
can cut your amplifier costs 50% or 
more. Until now, only far higher priced 
transistorized amplifiers exhibited rise 
time characteristics comparable to the 
A-2. Check and compare these specifi- 
cations: 


OPEN LOOP GAIN — 100,000. 
GAIN-BANDWIDTH PRODUCT 
Short Circuit Stable — 200 KC. RISE 
TIME — Less than 10 microseconds at 
unity gain, and at gain of ten; less than 
100 microseconds at gain of one hun- 
dred. DRIFT REFERRED TO IN- 
PUT — Less than two millivolts over 
75°F to 120°F change of ambient; less 
than 100 microvolts over eight-hour 
period at constant temperature. 
Request RIG-AMP Technical Bulletin 
for complete details. 


ALSO AVAILABLE. Companion, plug-in Power 
Booster for use with Amplifier A-2 in driving 


heavy instrument systems, rotary 
amplifiers, and small DC servos. 
a 
<b 
RIDGEFIELD 
INSTRUMENT GROUP 


a Schlumberger division 
Ridgefield, Conn., P.O. Box 337, IDlewood 8-6571 


SPECIAL-PURPOSE ANALOG COMPUTERS FOR DATA 
HANDLING AND CONTROL, ELECTRONIC COMPONENTS, 
NMR AND ESR SPECTROMETERS, MAGNETIC 
RESONANCE ANALYTICAL SERVICES 
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FINANCIAL 





Lockheed Aircraft in Top Position 


In 1960 Defense 


Washington — Lockheed Aircraft 
Corp. moved into the top position in 
net value of military prime contracts 
awarded by Department of Defense in 
Fiscal 1960, toppling Fiscal 1959’s 
leader, North American Aviation, Inc., 
to third place. 

Lockheed has $666 million worth of 
contracts, or 12% of the total net 
value of $5,532 million award to 500 
contractors; rankings are for contracts 
of $10,000 or more. Second place was 
taken by General Dynamics Corp., with 
$528 million, moving into that slot 
from fourth place in Fiscal 1959. Total 
awards in Fiscal 1959 were $5,246 mil- 
lion (AW Jan. 9, p. 122). 

Following is a breakdown of compa- 
nies, governmental agencies and non- 
profit institutions, by rank: 


DOLLARS 
(thousands ) 


RANK COMPANY LOCATION 


Lockheed Aircraft Burbank, Cal $666 , 306 
Corp. 

General Dynamics 
Corp. N. Y 

North American Los Angeles, 3,797 
Aviation, Ine Cal 

General Electric Schenectady, 722 
Co N.Y 

Western Electric New York, 270 306 
Co Inc. N Y 


New York, 528 .057 


Baltimore, Md. 799 
Seattle, Wash 734 


Martin Co., (The) 
Boeing Airplane 
0. 
Aerojet-General 
Corp 
Sperry Rand New York, 
Corp. N. ¥ 
Westinghouse Pittsburgh, Pa. 8,448 
Electric Corp. 


Azusa, Cal 82,464 


Santa Monica, 264 
Cal 
Bristol, Pa. 355 


Douglas Aircraft 


‘oO 

Thiokol Chemical 
Corp. 

Radio Corp. of 
America 

General Motors 
Corp. 

Avco Corp. 


Camden, N. J. 91,996 
Detroit, Mich 595 
Stratford, Conn. ,781 

United Aircraft East Hartford, 8,345 
Corp. Conn 

Space Technology Los Angeles, 907 
Laboratories Cal. 

International Clifton, N. J. , 563 
Telephone & 
Telegraph Corp. 

Raytheon Co. 

Bendix Corp. 


Waltham, Mass. 473 
Detroit, Mich. 509 


Hughes Aircraft Culver City, 445 
Co. Cal. 

American Bosch Garden City, 56,031 
Arma Corp. N.Y 

Goodyear Aircraft 
Corp. 

Hercules Powder Wilmington, 633 
Co. Del. 

Northrop Corp. Hawthorne, 34,621 

Cal. 


Akron, Ohio 351 


Temco Aircraft Dallas, Tex. 33,184 


Corp. 
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27. 


28. 


29. 


30. 


31. 


32. 


Thompson Ramo 
Wooldridge, Inc 
Minneapolis- 
Honeywell 
Regulator Co 
American Machine 
& Foundry Co. 
Sylvania Electric 
Products, Ine. 


Philco Corp. 


Burroughs Corp. 

International 
Business 
Machines Corp. 

Ford Motor Co 

Pan American 
World Airways, 
Inc. 


Fairchild Engine 
& Airplane 
Corp. 

Collins Radio Co 


General Tire & 
Rubber Co 

Litton Industries, 
Ine. 

Marquardt Corp. 


Vitro Corp. of 
of America 

McDonnell 
Aircraft Corp 

Cutler-Hammer, 
Ine 

Motorola, Ine 

Hoffman Elec- 


tronies Corp. 


Chance Vought 
Aircraft, Ine 
General Precision, 
Ine 

Curtiss-Wright 
Corp 

Fairchild Camera 
& Instrument 
Corp 

Land Air, Inc. 


Grumman Aircraft 
Engineering 
Corp 

Sanders 
Associates, Inc 

Air Products, Ine 

Magnavox Co 


Hallicrafters Co. 


American Radi- 
ator & Standard 
Sanitary Corp 

Little (Arthur D.) 
Ine. 

Acoustica Associ- 
ates, Ine. 

Melpar, Inc 


Hayes Aircraft 
Corp. 


Union Carbide 
Corp. 

Chrysler Corp. 

Metal Hydrides, 
Inc. 

Atlantic Research 
Corp. 

Bell Aircraft Corp. 


Bell Helicopter 
Corp. 


Contract Awards 


Cleveland 33,17 
Ohio 

Minneapolis, 27,14 
Minn 


Buffalo, N. Y. 


Waltham, 
Mass 


Philadelphia, 

Pa 
Detroit. Mich. 
New York, N. Y. 


Detroit, Mich, 
Buffalo, N. Y. 


Hagerstown, 
Md 


Cedar Rapids, 
Iowa 
Akron, Ohio 


Beverly Hills, 
Cal 
Van Nuys, Cal. 


New York 
N. Y 
Louis, Mo. 


Dallas, Tex 


Binghamton, 
N.Y 
W ood-Ridge, 


San Leandro, 
Cal 


Bethpage, 
N. ¥ 


Nashua, N. H. 


Allentown, Pa. 

Fort Wayne, 
Ind 

Chieago, IL. 


Union, N. J. 


Cambridge, 
Mass 

Los Angeles, 
Cal. 

Falls Church, 
Va 

Birmingham, 
Ala. 


New York, 

N. Y 
Detroit, Mich. 
Beverly, Mass. 
Alexandria, 


Va. 
Buffalo, N. Y. 


Fort Worth, 
Tex. 





ASSURED 
RELIABILITY 


G-M provides continuous 


quality control 


eed for a full margin of reliability 
) systems is matched by the con- 
quality of G-M Servo Motors 
nerators. The extra design ex- 
- that goes into every G-M unit 
| through production by test, 
st, after qualification test. Sizes 
rom 5 to 18, with prompt avail- 
that promises quick adaptation 
r servo development and produc- 
ograms. 
fy G-M Servos for all of your 
‘s, now, in advance of actual need. 
procurement specs and prints, today. 


one: PEnsacola 6-1800 (TWX CG-3266) 


i 
iil Servo Motors 


G-M LABORATORIES INC 
4328'N. Knox Avenue ¢ Chicago 41 


Other offices in principal cities 





TO DESIGN 
YOUR OWN 
TIMING 
SYSTEM 
WITH EECO’S 


Now instrumentation engineers and test range 
management can build up their own preci- 
sion timing systems with the convenience and 
economy of standardized, compatible, all 
solid state, off-shelf components. All standard 
time code formats available. Frequency sta- 
bility, 3 parts in 108/day. Every EECO 
product is realistically priced for tight budg 


ets. Prices include system design casialinr DO-IT-YOURSELF 
COMPONENTS 


tion by the leading developers of timing and 
synchronization instrumentation. 


TIME CODE GENERATORS 








Serial Code Format 
24-Bit, 24-hour, BCD 








17-Bit, 24-hour, Binary 





13-Bit, 24-hour, Binary 





17-Bit, 24-hour, Binary 








20-Bit, 24-hour, BCD $7500 





208it, 24-hour, BCD 100 |i $7925 
Ippm 
None $10,100 











10K, 1K, 100 | $10,100 





























EECO 860 | Neon Distribution Amplifier. up to 3 pulse-width modulated of 
from a time code generator to provide signals to drive camera neon lamps 
in remote sites. 


FECO 861 | Relay Driver. Accepts up to seven separate pulse trains or pulse-width 


modulated codes from a time code generator. separate mercury- 
wetted relay contact closures to control external equipment. 


EECO 863 | Line Driver for transmitting 12 channels of carrier modulated timing signals 
over long distances. 

EECO 27096 | Scanner Unit. Accepts outputs from the EECO 802M1. Produces two 17-bit 
modified time-of-day codes in the format of the Atlantic Missile Range and 
one pulse rate output 

















Compatible automatic magnetic tape search equipment is 
available for operation with each EECO time code generator. 











EECO 810 *EECO 802M2 


SEND FOR TIMING EQUIPMENT FILE 401, TAPE SEARCH FILE 201. 
Electronic Engineering Company of California 


1601 East Chestnut Avenue « Santa Ana, California ¢ Kimberly 7-5501 « TWX: Santa Ana Cal 5263 
MISSILE & AIRCRAFT RANGE INSTRUMENTATION @ DIGITAL DATA PROCESSING SYSTEMS e 
TIMING SYSTEMS © COMPUTER LANGUAGE TRANSLATORS @ SPECIAL ELECTRONIC EQUIPMENT 





Cook Electric Co. 

Rheem Manu- 
facturing Co. 

Alpha Corp. 


A C F Industries, 
Inc. 


Loral Electronics 
Corp. 

Kaman Aircraft 
Corp. 

General Mills, 
Inc. 

Callery Chemical 
Co. 

Rohm and Haas 
Co. 


Gilfillan Brothers, 
Ine. 

Olin Mathieson 
Chemical Corp. 

Edo Corp. 


Varian Associates 
Aircraft Arma- 
ments, Inc. 


Polytechnic Re- 
search & Devel- 
opment Co, Ine. 

Beech Aircraft 
Corp. 

Rvan Aeronautical 
Co 

Cubie Corp. 


Interstate Elec- 
tronics Corp. 


Maxson (W. L.) 
Corp. 

Eastman Kodak 
Co. 

Texas Instru- 
ments, Inc. 
Electro-Optical 
Systems 
Control Data 

Corp. 


Borg-Warner 
Corp. 
Autometrie Corp. 


Sundstrand Corp. 

Admiral Corp. 

Technical Opera- 
tions, Inc. 


Food Machinery 
and Chemical 
Corp. 

Ampex Corp 


Coleman Engi- 
neering Co., 
Ine 

Daystrom, Ine. 

Telecomputing 
Corp. 


Dow Chemical 
Co 
Hazeltine Corp. 


Brown Engineer- 
ing Co., Ine 
HRB-Singer, Inc 


Radiation, Inc. 


Caterpillar 
Tractor Co. 
Hughes Too! Co 


Belock Instru- 
ment Corp. 
Garrett Corp. 


Lockheed Elee- 
tronics Co. 

Reeves Instru- 
ment Corp. 

MinnesotaM ining 
& Manufactur- 
ing Co 

Allied Research 
Associates, Inc. 

Harvey Alu- 
minum, Ine. 


Chicago, TIL. 
Downey, Cal. 


Richardson, 
Tex. 

Riverdale, 
Md. 


New York, 
N.Y. 
Bloom field, 
Conn. 
Minneapolis, 
Minn. 
Callery, Pa. 


Huntsville, 
Ala. 


Los Angeles, 


College ‘Point, 
N. 


Palo Alto, Cal. 
Cockeysville, 
Md. 


Brooklyn, 
Eee 


Wichita, 
Kansas 
San Diego, 
al. 
San Diego, 
Cal. 
Anaheim, Cal. 


Rochester, 
es 
Dallas, Tex. 


Pasadena, Cal. 


Minneapolis, 
Minn. 


Kalamazoo, 
Mich. 

New York, 
NY 


Rockford, I. 

Chicago, Il. 

Burlington, 
Mass. 


San Jose, Cal. 


Redwood City, 
Cal. 
Torrance, Cal. 


Newark, N. J. 
Alamogordo, 
N.M 


Midland, 
Mich 

Little Neck, 
N.Y 

Huntsville, 
Ala. 

State College, 
Pa. 

Melhourne, 
Fla. 


Peoria, Ill. 


Culver City, 
Cal. 

College Point, 
N. ¥ 


Los ‘A ngeles, 
Cal. 
Plainfield, 


New York, 

N. Y. 
St. Paul, Minn. 
Boston. Mass. 


Torrance, 


Cal. 
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MISSILE BOMBER. New “H” model is latest version of famous 
Boeing B-52 missile bomber, most versatile long-range weapon 
system in U.S. Air Force arsenal. B-52H here carries mock-ups 
of four Skybolt air-launch ballistic missiles. B-52s can also carry 


for in-flight launching toward 

3 will provide an almost 
siles. They can also carry regular 
p to five targets on single mission. 


supersonic Hound Dog missiles 
distant targets. Flying high 

undetectable launch pad for 1 
load of gravity bombs, and strik 


Capability has many faces at Boeing 


RESEARCH STATION. Model of space re- 
search station designed by Boeing to accommo- 
date12 men and remain in earth orbit, serving as 
research station or interplanetary launch site. 


SPACE CHAMBER. Boeing multi-stress cham- 
ber simulates six conditions of space travel in 
research to develop protective environments 
required for space vehicle crews. Chamber will 
also be used to test conditions in moon stations. 


“FLYING” BOAT. Drawing of 115-foot hy- 
drofoil craft Boeing is building for U.S. Navy. 
Riding out water, hydrofoil will “fly” on 
underwater wings at speeds up to 45 knots. 
Powered b 3000-hp gas turbine engines; 
craft will be the biggest hydrofoil ever built. 


SELIM A is 











Decision and control in today’s military and governmental structure 

frequently must follow almost as soon as events occur. Yet the forces involved may 

span continents. And the information for control of these forces may be enurmous in 

volume. = To help leaders make decisions and exert control in response to events of the moment, we at System Develop 
ment Corporation have helped create a new technology based on automated information processing assistance. = SAGE 
is in operation as the first system of this new technology. Another~— the SAC Control System —is in development. 
And we are working on two other extremely large systems in their initial stages. In contributing to these systems we 
have dealt mainly with their analysis and synthesis, training men in their use, instructing great computers on which 
they are based — and research into future generations of systems. = We have developed an interdisciplinary approach to 
system development. The four fields are Operations Research, Engineering, Human Factors, Computer Programming. 
To staff our rapidly expanding programs in Santa Monica, California, Washington, D.C., and Paramus, N.J., we are 
seeking scientists and engineers in these fields. Please address Mr. R. L. Obrey, 2432 Colorado Avenue, in Santa Monica. 


SYSTEM DEVELOPMENT CORPORATION 








Monsanto 
Chemical Co 


Budd Co 


Esso Research & 
Engineering Co. 

Stauffer Aerojet 
Co 

Le Tourneau- 
Westinghouse 
Co 

Dynatronics, Ine. 


United Electro- 
dynamics, Ine 
Tracerlab, Inc 


TRG, Ine 

Republic Aviation 
Corp 

Universal Match 
Corp. 


Barnes Engineer- 
ing Co 

Watkins-Joht.son 
Co 

AFN Ine 


Federal Electric 
Corp 

Hiller Aircraft 
Corp 


Developmental 
Engineering 
Corp 

Perkin-Elmer 
Corp 

Continental Avia- 
tion & Engineer- 
ing Corp 

Chamberlain 
Corp 

Arine Research 
Corp 


Underwood Corp 
Huyck Corp 


Polarad Elec 
tronics Corp 

American Elec- 
tronic Labora- 
tories, Ine 

American 
Cyanamid Co 


Clevite Corp 


Aero Systems Ine 
Texaco Ine 


National Co., Inc 
Galloway (G. W 
Co 


Flexonics Corp 

Maico Elee- 
tronics, Ine 

Pennsalt Chemicals 
Corp 

Emerson Elec- 
tronic Manu- 
facturing Co 

Goodrich (B. F.) 
Co 

Bulova Research 
& Development 
Laboratories, 
Inc 

Pickard & Burns, 
Ine 

Emerson Radio & 
Phonograph 
Corp 

Beckman Instru- 
ments, Inc 

Electronic Com- 
munications, Ine 


Analytic Services, 
Ine 

Pacifie Car & 
Foundry Co 

Pratt & Whitney 
Co., Ine 

Control Instru- 
ment Co., Ine 

Manufacturing 
Laboratories, 
Inc. 


Saint Louis, 


Mo 


Philadelphia, 
Pa 


Linden, N. J 


Sacramento, 
Cal 
Peoria, Ill 


Orlando, Fla. 
Pasadena, Cal. 


Waltham 
Mass 
Syosset N | # 
Farmingdale, 
N.Y 
Saint Louis 


Mo 


Stamford 
Conn 
Palo Alto, Cal. 


Los Angeles, 
Cal 

Paramus 
N. . 

Palo Alto 
Cal. 


Leesburg Va. 


Norwalk, 
Conn 
Detroit 
Mich 


Waterloo 
lowa 

Washington, 
D. ¢ 


Van Nuys, Cal 

Huntington 
Station, NY. 

Long Island 
City, N. Y 

Philadelphia, 
Pa 


New York 
N. Y 


Cleveland 
Ohio 


Santa Ana, Cal. 


New York 
N.Y 

Malden, Mass. 

Arcadia, Cal 


Maywood Il. 

Minneapolis 
Minn 

Philadelphia, 
Pa 

Saint Louis, 


Mo 


Akron, Ohio 


Woodside, N. Y. 


Needham 
Mass 

Jersey City, 
N. J 


Fullerton, Cal. 


Saint Peters- 
burg, Fla 


Santa Monica, 
Cal 
Renton, 
Wash 
Hartford, 
Conn 
Brooklyn, 
N..¥ 


Cambridge, 
Mass. 
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MINIATURE, 


HIGH PERFORMANCE 
MAGNETIC BRAKES 
AND CLUTCHES 


Typical applications involving these Size 11 magnetic 
clutches, brake clutches, and brakes include service as 
output controls in mechanical differential computers, as 
motor brakes, and as speed changers and uncouplers. 
Kearfott can also provide magnetic clutches, brake 
clutches and brakes in various other sizes to suit desired 
applications. Components also available in sizes 8 and 6 


diameters. 


CHARACTERISTICS 


Magnetic Clutches 


Unit No. 
Size 


Power input 
(Watts) 

Clutch Torque 
(In. Oz.) 


Brake Torque 
(In. Oz.) 


Inertia (gm cm?) 


Engaging 
Surfaces 


Environmental 


Performance 


Life (Cycles)* 


56 (de-energized) 


Magnetic 
Brake Clutch Magnetic Brake 


R5760-001 R5770-001 
1] 11 


3 
rgized) 


f iso ergized) 16 (energized) 


.82 (energized) 
56 (de-energized) .34 
Stee Steel 


4 
j 
Brake Material 


Per MIL-E 
3,000,000 


*1 Cycle=1 revolution of shaft engaged and 1 revolution of 


Write for complete data 


p 


shaft disengaged, at 500 RPM. 


KEARFOTT DIVISION 
GENERAL PRECISION. INC. 





Little Falls, New . 





Babcock Radio Costa Mesa d Hermes Flec- Cambridge, C. G. 8. Labora- Stamford 
Engineering, Inc Cal tronies Co Mass tories, Ine Conn 

Geotechnical Garland, Tex. i Gulton Industries, Metuchen, Stclma. Ine Sine tond: 
Corp., The Ine N Conn 

Stoddart Aircraft Hollywood American Potash Whittier, Cal. 
Radio Co Cal Nuclear Metals, Concord, gig a 

DuMont (Allen Clifton. N. J. 972 a hase Corp 
B.) Labora- ” ean deee we SRE RAT National Drug Philadelphia, 
tories, Inc - cals Corp. Mich Co Pa 

Scope, Ine Fairfax, Va. er hae a. Bi -henanl We. 

; ' ‘ skegon ; Long Island 

Lockheed Aircraft Ontario, Cal. 9: stl Mich : City, N. Y. 
Service, Ine eat saa, Tenton Wd General Applied Hempstead 

Hamilton Watch Lancaster, Pa. ; Science Labora- N. ¥ 
Co tories 

‘nited States *ittsburel 13. Technitrol Engi- Philadelphia, 

may a ni oth Boulder, Colo. viladely 
Steel Corp aH 

Dewev (G. C.) New York, , ke 2 Santa Rarhara Goleta, Cal 
Corp N. Y Kidde ey Bell “ms ResearchCenter 

Ewen Knight Needhan & ) ne ; N C 9 NE Ak SNR tc Middletown, 
Corp Mass ~ Hida tec Pasadena, Cal. facturing Corp Ohio 


neering Co Pa 


odynamics 

pet ‘ " ; J Westrex Cor New York 

gs er ( a Dayton, Ohio 920 ‘r le Steel Co. Midland. Pa. 5 pei 7 y. . 
Register Co rei r ee. 

Miigo Electronic Miami, Fl 909 eo Wyle Laboratories Ei Segundo 

Miigo Electronic Miami, Fla ;. Packard-Bell Elec- Los Angeles, Cal 
Cc rp » > »* ‘ 

Jar : & Bailey Washington 908 Le pe Cal - Plasmadyne Corp. Santa Ana, Cal. 
——™ , D e = ? . 2i Thompson Washington 

All American Engi- Wilmington 902 Stearns-R ogers Bakersfield, John J.) Co ee 
neeri “Ge : Del : i Manufacturing Cal 22 Lenkurt Flectrie San Carlos 

- a “ a © o C ¢ ‘al 

Newport News Newport News, 893 :. ; o., Tr ‘ 
a Kennedy (D. 8 Cohasset 
Shipbuilding & Va : . : . ry 
Dry Dock Co & Co Mass Carrier Corp Syracuse, N. Y. 

Aero Geo Astro Alexandria, 299 General Analysis Santa Monica, 
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General Electronics 


Mine Safety Pittsburgh, 
Appliances Co Pa 
Fischer & Porter Warminster, 
Co Pa 
Hycon Manu- Pasadena, Cal. 
Mich. facturing Co 
Seismograph Tulsa, Okla. 
Ill Service Corp. 
Comstock & Cambridge 2 Clark (David) Worcester, 


Allied Chemical Hopewell, Va. 
Corp. 
C-E-I-R, Ine Arlington, Va. 
Dresser Indus- Houston, Tex. 
Cleveland Pneu- El Segundo, totes Ine 
matic Indus- Ca! Ethy! Corp Detroit 
tries, Inc 
Webcor, Inc Chicago 
Operations Silver Spring, 
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QUALIFIED, precisely. mus.ss98 50) FOR AIRBORNE OPTICAL SYSTEMS 
Sr ee oe & THOSE REQUIRING LOW INERTIA 














IMustrated: Lightweight concave spherica! 
mirror, 16” dia.; radius of curvature, 11”; 
thickness, 4”; Weight, 5 Ibs., 4 oz. If of conven- 
tional solid fused quartz, it would weigh 41 Ibs.! 


FLATS « SPHERES - ASPHERICS 


A mirror can now be designed thinner to take 
tighter space requirements, with decreased 
weight and equal rigidity, without sacrificing 
accuracy. Send specs for immediate estimate. 


NAUGATUCK, CONNECTICUT PRECISION LAPPING Company, Inc. 


THE LEWIS ENGINEERING CO. Sgvoctan: te Temperature Menawement 34 Clinton Ave., Valley Stream, L.1., N.Y.- LOcust 1-2770 
F RED RARER 


and other media to 


customer's specifications 
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KEARFOTT produces 


precision floated gyros 


for the 


KEARFOTT DIVISION CGP) 
Little Falls, New Jersey 








Polaris 








missile. 


Engineers: Kearfott offers challenging 


opportunities in advanced component and 


system development 


GENERAL PRECISION. INC. 


Other Divisions: GPL, Librascope. Link 











Types of antennas to be used in ADVENT satellites for high 
and low altitude orbit tests by Bendix under the administra- 
tive and technical management of U. S. Army ADVENT 
Management Agency and technical direction of U. S. Army 
Signal Research & Development Laboratory. 


WHY FOUR ANTENNAS? Because the Advent communications satellite 
repeater will be tested in both high and low orbits, with each repeater 


receiving on one microwave frequency but re-transmitting on another. These 


specially polarized antennas, developed by Bendix, will withstand the 


extremes of launch acceleration, vibration, and temperature, as well as one 
year of continuous operation in orbit. Better scientists and engineers are 


invited to join the Bendix team. 


BENDIX SYSTEMS DIVISION 


ANN ARBOR, MICHIGAN 





Financial Briefs 


Varo, Inc., had net earnings of $125,- 
175 on sales of $3,342,871 for the first 
nine months of the current fiscal year 
beginning May 1, 1960. During the 
same period a year ago, net earnings 
were $54,788 on sales of $2,560,191. 


National Airlines, Inc., operating 
revenues for the six months ended Dec. 
31, 1960, were $30,780,009. Operating 
expenses were $35,820,319. Net loss 
after other income, deductions and tax 
provisions were added was $4,038,205. 


Litton Industries had six-month sales 
of $108,202,000, an increase of 40% 
over last year’s figure of $77,401,000. 
Net earnings for the period were $4,- 
448,000 compared with $3,248,000 a 


year ago. 


Radio Corp. of America sales for 
1960 were $1,494,896,000, a 7% rise 
over 1959. Net earnings were $35,117,- 
000, off 13% from the 1959 figure of 
$40,142,000. 


Standard Kollsman Industries, Inc., 
and its domestic and foreign sub- 
sidiaries had consolidated net sales of 
$95,568,805 and a net income of $3,- 
459,992 in 1960. Figures for 1959 
were $73,765,428 and $1,523,379. 


The Garrett Corp. reports sales for 
the first six months ending Dec. 31 
of $94,506,000 and a net profit of 
$711,000 or 67 cents per share on the 
1,064,971 shares outstanding at the 
beginning of the period. 


Corning Glass Works’ sales in 1960 
were $214,871,286, an increase of 6.7% 
over the $201,370,386 total for 1959. 
Earnings last year were $22,054,741 
or $3.23 per share of common stock. 
In 1959 net income was $24,335,899 
or $3.57 per share. 


Varian Associates had sales of $12,- 
747,932 and earnings of $865,008 in 
the first quarter of 1960. 1960 sales 
increased 18% over the 1959 figure of 
$10,795,591 and 1960 earnings were 
up 11% from the $776,710 recorded 
in 1959. 


Control Data Corp.’s sales in the 
first six months of Fiscal 1960, ending 
Dec. 31, were $8,543,126, and net in- 
come after taxes and a deduction of 
$100,000 for product warranties was 
$403,722. This compares with net 
sales of $3,889,273 and net earnings of 
$249,518 in the same period of the 
previous year when no warranty reserve 
provision was made. 
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LLERY propre.cant BRIEFS 


What comes after Liquid, Solid and Hybrid Propulsion? 


Inquiries of the most basic sort are now going on in Callery’s continuing 
exploration of energy frontiers. Under a new government contract, we have 
been selected to develop and expand an unusual concept of energy conver- 
sion, the nature of which is highly classified. We can only say it’s our most 
exciting and far-ranging program to date. 

Callery’s new program is another example of our diversified efforts in 
energy enhancement and containment. The same skills which brought the 
boranes from test-tube to tonnage production are being extended into 
Nitronium Perchlorate solid oxidizer; monopropellants and hybrid systems; 
subcontract capabilities and Systems Management for research, process 
development and production of energy requirements for defense and space 
exploration. Perhaps these skills can expand your horizons, too. 


Room for inquiring minds 
Callery’s wide-ranging programs haye created new opportunities for scien- 
tists at the Ph. D. level with an interest in: 

e SYNTHETIC INORGANIC CHEMISTRY 

¢e APPLIED PHYSICS 

e PHYSICAL CHEMISTRY 
These challenging jobs are at the main laboratories in Callery, Pa. and at 
the new missile laboratory in Van Nuys, Calif. We invite you to write or call 
Callery to discuss your background as it may relate to these opportunities. 


Callery Chemical Company, Defense Products Department 
Headquarters: Callery, Pennsylvania; Telephone Evans City (Pa.) 3510 
West Coast: 15537 Lanark Street, Van Nuys, California; Telephone STate 1-5761 
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FULL-SCALE MOCKUP of Isracli B-101C executive transport shows T-tail layout of empennage. A V-tail was part of earlier design. 


Israeli Aircraft Surveying B-101C Market 


tion to ease production and tooling re- 
quirements. Conventional jet-type fail- 


By Erwin J. Bulban 


Israeli Aircraft Industries is conduct- 
ing a combined survey of market po- 
tential and sales and service facilities 
for a new six- to nine-place light twin- 
jet executive transport, which it says will 
sell for $350,000 fully equipped. 

Major portion of the engineering of 
its B-101C twin-jet (AW Mar. 6, p. 87) 
has been completed under the direction 
of Dr, Erich Schatzki, IAI’s chief engi 
neer, whose background includes posi- 
tions with Heinkel, Fokker and Repub- 
lic Aviation Corp. A full-scale mockup 
of the B-101C has been completed at 
IAI’s Lod Airport facility on completion 
of basic configuration, design studies of 
which started some 10 months ago. 

IAI executives told Aviation WEEK 
that their plans are to build two flying 
prototypes and a static test model as 
soon as current surveys covering mar- 
ket, potential sales and service organ- 
izations in the United States are com- 
pleted. They estimate that they can 
have the first flying prototype airborne 
in 18 months from go-ahead. 

Plan initially is to build the airframe 
in Israel, ferry or ship them to the 
United States, where a_ distributor 
would prepare them for delivery to cus- 
tomers. Should enough interest de- 
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velop indicating desirability for produc- 
tion here, the company says it will dis- 
cuss production licensing arrangements 
with a manufacturer. 

Biggest market potential for the air- 
frame is considered to be the executive 
field, although the company feels that 
some interest may also develop among 
charter operators. 


Major Handicap 


IAI feels that the biggest handicap 
in cracking this market thus far has 
been price: therefore design program 
has been geared to developing an air- 
plane featuring low initial and operat- 
ing costs. 

To minimize costs, the completed 
airplane will represent a design meeting 
Federal Aviation Agency Part 03 speci- 
fications where these requirements are 
adequate without degrading FAA Part 
04B transport category requirements. 
The airplane’s takeoff and landing re- 
quirements are directed at fulfilling 
FAA S.R. 422B jet category regula- 
tions. The plan is to build the airplane 
within current state-of-the-art design, 
avoiding exotic and costly new features. 

Fuselage is of cylindrical layout pro- 
viding minimum wetted area and maxi- 
mum structural strength, with a major 
portion of the fuselage of constant sec- 


safe construction, utilizing multiple 
load-paths to increase fatigue life, is 
also utilized. 

Placement of engines aft of the fuse- 
lage, in the style set by the Sud Cara- 
velle, permits a clean wing and short 
landing gear, making it possible to 
enter and depart from the fuselage 
without the need for special loading 
equipment. Lowness relative to the 
ground is also credited with improving 
landing and _ takeoff characteristics 
through maximum use of ground effect. 

Baggage compartment exterior access 
door provides maintenance _ personnel 
with easy egress to fuel, hydraulic and 
electrical system accessories in addition 
to pressurization and air conditioning 
equipment in the accessory bay, which 
is separated from the baggage compart- 
ment by a bulkhead. Autopilot system 
and batteries are also located in rear 
compartment. A panel in the fuselage 
belly provides access to the fuel booster 
pumps, while two large panels in the 
nose permit access to radar gear, navi- 
gation, VHF, ILS and automatic direc- 
tion finder equipment. 

Cockpit equipment includes: Col- 
lins 17L7 transmitter and 51X2_ re- 
ceiver for main communications and a 


AVIATION WEEK, April 10, 1961 





Collins 17L8 for standby; Collins 51X2 
VHF receiver, Lear situation display 
indicator and Collins 51X3 receiver and 
Collins 331H-1 course selector indi- 
cator as the navigation VOR system. 


Two ILS systems are programed, one 


functioning with the VOR No. 1 navi- 
gation localizer and the other with the 
No. 2 VOR localizer. Lear ADF-200 
automatic direction finder, in duplicate, 
is planned as is an all-weather RCA 
AVQ-50 lightweight radar and a Fite- 
Tronics CA-2A_ transistorized _ inter- 
com. 

B-101C’s electrical system consists of 
28-v.d.c. and three-phase 115-v. +400 
cps. a.c. power supply; the main d.c. 
supply system receiving power from 
two starter generators feeding a nickel- 
cadmium battery. 

Cabin will be pressurized at 8.32 psi. 
to maintain 6,000-ft. altitude when fly- 
ing at 35,000 ft. and an oxygen system 
is designed so that when the cabin pres- 
sure altitude exceeds 9,500 ft., oxvgen 
masks are automatically dropped in 
front of passengers. 


Powerplant Unit 


Powerplant system will consist of 
two General Electric CJ610-2Bs of 
2,400 Ib. static thrust rating at sea 
level, which IAI expects will be ap- 
proved by Federal Aviation Agency by 
the end of this vear. These are civil, 
derated versions of the military-devel- 
oped J85. The Israeli firm plans to pro- 
vide an engine exchange program for 
ovethauled powerplants to obviate cus- 
tomer capital tie-up on engine spares. 
Engines will have available an eight- 
tank fuel system providing a total of 
705 gal. Five integral wing tanks will 
carry a total of 334 gal. and three fuse- 
lage tanks will carry 371 gal. 

Israeli Aircraft Industries engineers 
estimate that the B-101C will operate 
with a full payload for a gross weight 
of 12,500 lb. at takeoff from 2,800-ft. 
runways, utilizing anti-skid brakes and 
engine thrust reversers providing +0% 
reverse power. Landing distance over 
a 50-ft. obstacle with this equipment 
is estimated at 2,900 ft. at 12,500-Ib. 
gross weight and 2,250 ft. (which is 
landing weight) at 8,800 lb. Without 
thrust reversers, the landing distance 
over an obstacle is considered as 3,320 
ft. at maximum gross weight and 2,620 
ft. at 8,800 lb. 

IAI estimates that the B-101C’s 
flight operations cost per hour will 
total $59.93, utilizing one pilot (at 
$16,000 annual salary); total mainte- 
nance costs will run some $32.22 per 
hour and total depreciation costs at 
some $47.40 (with airframe being de- 
preciated at $26.90, engines at $11.25, 
spare parts and ground equipment at 
$1.75 and electronics at $7.50). Total 
direct hourly operating costs are 
$142.55, based on utilization of 600 














THREE-VIEW shows aft placement of engines, which permits short landing gear. 











LOW ground clearance was designed to obviate need fbr door-stair or ramp. Six-passenger 
cabin configuration (below) has two swivel seats, separate lavatory compartment and food 
service area in rear. Baggage compartment behind engines is 4 ft. above ground level. 








ROCKETDYNE 


in Southern California 


Rocketdyne, the outstanding leader in the field of rocket power, . 


has several openings for top level engineers and scientists. 


SENIOR PROJECT ENGINEER IN 
SOLID ROCKET MOTOR ADVANCED DESIGN 


To be responsible for coordination of proposals and promotional 
efforts on solid fuel rocket engines. Will perform systems analysis 
and technical liaison with military and civilian agencies. Must be 
thoroughly experienced in all phases of solid rocket motor analysis 


and design. 
RELIABILITY ENGINEER 


Will perform assignments associated with reliability prediction, 
production, and quality control coordination, by performing sys- 
tem and component malfunction analysis. Experience in reliability 
or failure analysis is necessary. 


STAFF POSITIONS FOR 
ENGINEERS & PHYSICISTS 
WITH ADVANCED DEGREES 


SENIOR HEAT TRANSFER SPECIALIST 
Chemical or Mechanical Engineer to perform multi-dimensional 
heat transfer analysis on advanced propulsion components and sys- 
tems. Experience in supersonic gas flow and cryogenic heat trans- 
fer is preferred. 


SENIOR AEROTHERMODYNAMICS SPECIALIST 


Mechanical or Aeronautical Engineer for fundamental analysis of 
ideal and real gas flow. An extensive background in thermody- 
namic cycle analysis is helpful. 


SENIOR NUCLEAR ENGINEER OR PHYSICIST 


To participate in fundamental studies basic to advanced nuclear 
propulsion devices. A specialized knowledge of materials, shield- 
ing requirements, and neutronics is helpful. 


Send professional resume to Mr. A. D. Stoetzel, Professional 
Employment Office, 6633 Canoga Avenue, Canoga Park, Calif. 


ROCKETDYNE @2 


DIVISION OF NORTH AMERICAN AVIATION 


@eeee 





hr. per year. Depreciation is considered 
over a 10-year period. 

Breakdown of the $350,000 esti- 
mated total price includes $90,000 for 
engines and $45,000 for electronics 
equipment. 

Ground equipment and spares (not 
including engines) are estimated at 
$14,000. 





IAI B-101C Empty 
Weight 


Fuselage structure 

Wing (including stubs) 

Tail assembly 

Main landing gear 

Nose landing gear 

Powerplants with pods 

Thrust reversers 

CNN: 8685... cee 196 Ib. 

Communications, navigation equip- 
ment 

Electrical equipment 

NN Satis: a ree 37.5 Ib. 

Emergency equipment 

Hydraulic system 

Fuel system 

Pressurization system 

Oxygen system 

Fire extinguishing system 

Ventilation equipment ......... 


ries .. 
Furnishings 

Residual fuel and oil. 
Hydraulic fluid 








Israeli B-101C 
Executive 


Length 

Height . 

Span 

Mean aerodynamic chord. .6 ft. 1 

Cabin length 

Cabin inside diameter 

Cabin outside diameter ; ‘ 

Wing loading (gross weight). .52.08 psf. 

Wing loading (landing weight) 36.67 psf. 

Center of gravity limits 

Weight empty 

Landing weight ........ 

Gross weight ae 

Rate of climb (at sea level). .6,100 fpm. 

Rate of climb (at 20,000 ft.).2,500 fpm. 

Rate of climb (one engine out, sea 
Ee POET Te eee 1,075 fpm. 

Rate of climb (one engine out, 
20,000 ft.) 

Range (takeoff weight, 4,720 Ib. 
fuel, with 555 Ib. reserve) 

1,660 stat. mi. 

Range (takeoff weight, 4,720 Ib. fuel, 
555 Ib. reserve, at 35,000 ft., 60 
mph. headwind) 1,520 stat. mi. 

Top speed (at 35,000 ft.) ... .510 mph. 

Most economical cruise speed.400 mph. 
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National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
United States Steel Supply Division 
United States Steel Export Company, New York 


This mark tells you a product 
is made of modern, dependable Steel. 


Smooth... inside, 
outside ...and 
accurate, too! 


For a very fundamental reason, more and more 
Engineers, Designers and Purchasing Agents are 
specifying USS National Electric Resistance 
Welded Steel Mechanical Tubing—it saves money. 

Dimensional accuracy and closely controlled 
mechanical properties insure consistency—consist- 
ently low machining losses, uniform strength, low 
fabrication costs and high torsion resistance—and 
the tubing is smooth inside and outside. 

Whether your tubing application requires the 
dependability for a load-carrying member or the 
surface smoothness quality for a hydraulic cyl- 
inder, USS National Electric Welded Mechanical 
Tubing must be your first consideration. 

USS National Electric Welded Mechanical 
Steel Tubing is available in a wide range of cold 
drawn or hot rolled sizes from as small as 3%” x 
.028” to as large as 514” x .250”. Your National 
Tube Distributors throughout the country will 
gladly show you how tubing can reduce your costs. 
See your USS National Tube Distributor. 


1 National are registered trademarks 





THINK, ACT! How will crews of aerospace vehicles perform under 


long periods of stress and confinement? Lockheed/Georgia finds 


search Lab — just one of the many capabilities of its highly qualified 


Human Factors Research Group. LOCKHEED/G EORGIA 


Marietta, Georgia 
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A prisoner is given 10 white balls, 10 black balls and two boxes, 
He is told that an executioner will draw one ball from one of 
the two boxes. If it is white, the prisoner will go free; if it is black, 
he will die. How should the prisoner arrange the balls in the boxes 


to give himself the best chance for survival? 
—Georgia Tech Engineer 


News from our Maryland Division: a new line of broadband 
antennas. Model 12E1-10 covers the frequency range of 100 to 
1000 mc with a gain of 8 + 1 db. Maximum VSWR: 2.0-1, 
Model 13EI1-5 covers the range from 1000 to 5000 mc with a 
gain of 7 + 1 db. Maximum VSWR: 2.2-1. Various polarizations 
can be provided in bandwidths of 10 to 1 or greater. Receptive 
people are directed to contact: Litton Systems, Inc., Maryland 
Division, 4900 Calvert Road, College Park, Maryland. 

ANSWER TO LAST WEEK’S PROBLEM: Let M = my age in years, 
S = son’s age, and F = father’s age. My father is five times as 
old as my son, therefore: F = 5S. When I am as old as my father, 
my son will be F — M years older than he is now; his age then 
will be S + F — M. Since this is 8 years more than my present 
age, S+ F—M=M-+8. The third equation is: F + M= 100, 
Solving these equations gives S = 13, and hence M = 35, and 


F= 65. LITTON INDUSTRIES 
Beverly Hills, California 
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accurate answers in the crew mockup section of its Behavioral Re- 


PRIVATE LINES 








Beech Baron twins retrofitted with 
Turbomeca Astazou 470-shp. turboprop 
engines will be designated the Marquis. 
Retrofitting is being done by Sferma, 
subsidiary of Sud Aviation. 


Federal Aviation Agency will hold a 
series of regional conferences for pilots 
and plane owners, called “Air-Share” 
meetings, starting Apr. 11 at Santa 
Monica, Calif., in the Monica Hotel. 
Other meetings to explore problems of 
general aviation will be held at Hotel 
St. Nicholas, Springfield, Ill., Apr. 19; 
Hotel Shelburn, Atlantic City, N. J., 
Apr. 27, and Hotel Heidelberg, Jackson, 
Miss., May 2. Meetings will be held by 
FAA Bureau of Flight Standards and 
will explore possible rule-making in 
areas of “cribbing” in airman examina- 
tions; greater control by instructors; 
new classes of roto-craft pilot ratings 
and special ratings for new light turbine- 
powered planes. 


Aero-Rama air show, sponsored by 
Borrego Springs (Calif.) Chamber of 
Commerce and Borrego Valley Airport 
Authority, will be held Apr. 8-9 at Bor- 
rego Springs. Program includes stunt 
flying and a parachute jumping contest. 


Agricultural Aviation Engineering 
Co., Santa Clara, Calif., has acquired 
Span Flow system of aircraft dusting 
equipment from Missen Aviation Prod- 
ucts. 


Guide for flight test for private pilot 
certification has been issued by Federal 
Aviation Agency as preparation for 
maneuvers, emergencies and flight plan- 
ning knowledge needed by the private 
pilot applicant. Guide may be obtained 
from Superintendent of Documents, 
Government Printing Office, Washing- 
ton 25, D. C., for 10 cents. 


Beech Aircraft Corp. will make free 
major inspections of its seven models 
to help owners increase operating eff- 
ciency, starting Apr. 6 at Cutter Avia- 
tion, Phoenix, Ariz. Paul E. Allen, 
Beech manager of parts and service, said 
inspections, part of 13th annual Beech- 
craft Service Clinic, will be held in 40 
U.S. locations through September. 


Paul F. Bikle, Lancaster, Calif., has 
claimed a new world gliding altitude 
record, flying his Schweizer 1-23E sail- 
plane to 46,267 ft. over Mojave, Calif., 
on Feb. 25. Previous record of 42,100 
ft. was set in 1959 by William S. Ivans, 
Jr., San Diego, Calif. Record is subject 
to confirmation by Federation Aero- 
nautique Internationale. 
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Executive Mustang Cruises at 370 mph. 


Sarasota, Fla.—Trans-Florida Avia- 
tion, Inc., has put its North American 
F-51 executive Mustang into produc- 
tion, after five years of research that 
produced six prototypes of varying con- 
figurations. 

Production model is designated the 
Cavalier 2000 and sells for $32,500 fly- 
away at Sarasota. The airplane is li- 
censed in an aerobatic category and is 
stressed for 9g with full tip tanks, hold- 
ing 96 gal. each, and maximum gross 
weights. Total fuel capacity is 376 

al. 

W. P. Brownell, vice president, said 
the company has 18 available airframes 
and now has one on the line, plus a 
demonstrator. Trans-Florida also owns 
a TF-51, the dual-control Mustang de- 
veloped by U. S. Air Force for pilot 
checkouts. 

The Cavalier is powered by a Rolls- 
Royce/Packard Merlin in-line piston 
engine, which includes the F-51’s two- 
stage, two-speed supercharger system. 
Factory zero-time engines are available 
at Sarasota for about $3,000. Propeller 
is a paddle-bladed Hamilton Standard 
24D50 constant speed, approved for 
1,200 hr. between overhauls. 

Major exterior change is in the Plexi- 


CAVALIER 2000 executive Mustang has maximum range of 2,000 stat. mi. Speed range is 
from 490 mph. (red line) to 86 mph. stall speed. Takeoff over 50-ft. obstacle is 1,850 ft. 


glas high visibility canopy, which is 
tinted to filter the sun’s rays. Wind- 
shield is bird-proof. 

Trans-Florida has designed two bag- 
gage compartments in each wing to pro- 
vide space for 400 Ib. Gross weight is 
10,500 Ib. and normal cruise speed at 
25,000 ft. is 370 mph. 

In converting the Cavalier, Trans- 
Florida installs metal-sheathed Aero- 
quip hose and fittings through the 
hydraulic and fuel systems. Electrical 
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INERTIAL 
SYSTEM 
INTEGRATION 


Can you measure a move- 
ment several thousand 
times slower than the hour 
hand of your watch? With 
the skills of an expert 
organization behind you, 
could you design and 
develop your own test 
methods, equipments, and 
procedures? These would 
be for the evaluation of 
servo, gyro, and accel- 
erometer performance and 
early prototype inertial 
systems, and would in- 
clude precision voltage 
analog measurements. 
Write Mr. Donald Krause. 


j 
a . 














Beverly Hills, California 





LITTON SYSTEMS, INC. Guidance & Control Systems Div. 
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If you five in the 
EAST or MIDWEST 
write or phone 

the LITTON 


arch & Engineering 


ff Representative 


nearest you: 


Mr. Harry*Laur, 


1 Crescent Street, 


Waltham, Mass, 
Vinbrook 9-2200, 


Ir. Garrett Sanderson, 


375 Park Ave., 


York City, New York. 


PLaza 3-6060. 


Mr. Robert L. Baker, 


360 No. Michigan Ave., 
Chicago, ! 
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SIMPLE AS A-B-C 


A. Operator inserts mi- 
crofilm aperture card. 


B. Next, inserts sheet ot 
ordinary paper, vellum, 
or offset paper master. 
Insertion starts auto- 
matic printing and proc- 
essing cycle. 








C. First print is auto- 
matically delivered in 30 
seconds; subsequent 
prints (of the same or 
different drawings) 
every 15 seconds, 





From microfilm to an 18"x 24” print 
...1n seconds and on ordinary paper! 


You can have a dry, positive, 18” x24” 
engineering print in seconds and on 
ordinary paper with the new XeroX® 
Copyflo® 1824 printer. 

This remarkable machine, which 
requires no exposure settings or other 
adjustments, reproduces from a mi- 
crofilm aperture card, making 18’’x24” 
prints—or smaller—at extremely low 
cost. It also copies onto vellum or off- 
set paper masters. 

Operation is automatic. Prints 
ready for immediate use emerge as 
fast as four a minute. 

The quality of reproduction is su- 
perb. Images are sharp black-on-white 
and won’t rub off. There is no odor, 


no waste, and the finished print may 
be written on with pen or pencil. 
Regardless of your engineering- 
drawing-reproduction needs, you can 
now enjoy the tremendous savings in 
time, money, space, and materials of 
your own unitized microfilm system. 
Formerly, such economies required 
a substantial reproduction need. To- 
day, however, the Copyflo 1824 print- 
er offers the same proportionate bene- 
fit to small-volume users as to large. 
No need now for vast files of engineer- 
ing drawings. Microfilm aperture 
cards require only a fraction of the 
storage space required for other repro- 
ducibles. No more costly waiting for 


prints, which—made by a Copyflo 
1824 printer—are so inexpensive your 
engineers can discard them after use. 

Write today for our free 1824 book- 
let giving the full benefits you can ex- 
pect from a Copyflo 1824 printer. 
HaLow Xerox Inc., Dept. 61-99X, 
Rochester 3, N. Y. Branch offices in 
principal U. S. and Canadian cities. 
Overseas: Rank-Xerox Ltd., London. 


HALOID 
XEROX 











U. S. Business & Utility Aircraft Shipments Example oe 8 


January 1961 





Make & Model No. of Units Net Billings 


Beech 18 Super. 
33 Debonair. 
35 Bonanza 
50 Twin-Bonanza 
55 Baron 
65 Queen Air. 
95 Travel Air 


Callair A-6 
Cessna 150 
172, Skyhawk | 
175, Skylark. 
180. } $4,611,000 
182, Skylane 
210. 
310. 





Champion 7EC Traveler 
7FC Tri-Traveler 
75CA, B Challenger 
7HC DX’er 
7KC Olympia 


Commander 500A, E 
560E 
680E, F 
720 
Mooney Mark 21 
Piper PA-18-A Super Cub. 
PA-22 Tri-Pacer. 


$767,000 


$227,000 


... Of B&P capability 


PA-23 Apache. | | $3,156,000 tO make lightweight 


PA-23 Aztec 
PA-24 Comanche 180 


PA-B Comanche 250 | metal assemblies for 
electronic equipment 


Totals $12,253,000 





Note: January 1961 total units shipped and factory net billings are below the same month last year when 704 aircraft 
having a factory value of $12,979,000 were delivered and are also below December 1960's total of 741 units valued 


at $14,780,000, reflecting in the cases of some manufacturers, a lessening of units shipped to reduce over-inven- 
tory problems in the field caused by customer resistance due to business instability concurrent with the US Desi gning and manufacturing 


recession, and due to exceptionally bad weather in some sections of the country which reduced dealer demonstra- es e _ 
tion capabilities. Twin-engine deliveries in January 1961 (90), held up well, comparing with 91 shipped in the produc ts and assemblies of 
same month last year, helping to maintain a high level of dollar volume. Reduction in Beech Travel Air deliveries light metals is a highly spe- 
is indicative of phase-out period usually preceding introduction of an improved model. ‘ = 

cialized field. Techniques un- 
known to production in other 
metals must be understood and 
new ones must be developed 
for unusual requirements. 

Because it has concentrated 
on light metal manufacturing 
for many years, Brooks and 
Perkins today has experience 
and capability unmatched by 
any other organization. 

The Nike-Hercules system 
magnesium cabinet shown 
above is just one example of 
B & P skill in maintaining 
close tolerances and optimum 
precision. Other products and 
assemblies designed and pro- 
duced by B & P include... 

* cooler plates * radar reflectors 
* communication equipment covers 
° radar reflector bases * equip- 
ment housings ® tripods * radar 
plotting equipment °¢ shelters 
* transit cases * gun fire control 
housings and turrets 
When you need lightweight 
products or assemblies for elec- 
=>» tronic equipment, take 
idvantage of B & P’s ex- 
perience and capability. 











a Ps C ¢ r te * 7 ees 5 . 

Kamov Builds Mail Aerosleigh 
Russia’s new Sever-2 “Aerosleighs,” built at the factory headed by Soviet helicopter BROOKS & PERKINS, INC. 
designer N. I. Kamov, have gone into mail delivery service in far-northern areas of the 1902 W. Fort St., Detroit 16, Mich. 
USSR. Cab of the Sever-2 is a conventional Pobeda automobile. Powered by a 260-hp. Offices in Washington and New York 


aircraft engine driving a three-bladed propeller, the ski-mounted vehicle is said to have 
an “average speed” of about 31 mph. and is capable of carrying over 660 Ib. of cargo. 
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Official Operating Statistics of The Air Transport Association 


os 


For the past five years, 

AVIATION WEEK and Space Technology has published 
“Air Transport Facts and Figures,”’ the official 
operating statistics of the Air Transport Association. 


Once again, we have been officially designated to publish 
the 1960 ‘‘Facts & Figures’’ edition in our May 1 issue. 


AVIATION WEEK’s transport editorial department 
will also cover, in depth, key subjects 
on international air transportation 


JET TRANSPORTS « OPERATIONS 
MAINTENANCE ¢ FINANCIAL 


Here is an opportunity to advertise in an issue that 

will receive the attention of air transport industry 

men throughout the year. If your business is equipment, 
materials or services for air transportation, this is one 
issue to schedule today. Regular advertising rates apply. 


Circulation: ABC-Net Paid — December 1960 — 78,983 
Current issue paid — 81,500 


A McGraw-Hill Publication, 
330 West 42nd Street, New York 36, New York 


Aviation Week 


¢ Space Technology ‘@: G 


pre? o, 





Israel Delivers First 
Executive Conversion 


First executive transport modification 
by Israeli Aircraft Industries, a Convair 
240, has been delivered to Allied Stores, 
marking the firm’s entry into the busi- 
ness aircraft field. 

The Tel Aviv service company con- 
verted the former Ethiopian Air Lines’ 
transport to a 23-passenger configura- 
tion to replace a DC-3 formerly oper- 
ated by Allied Stores. 

Israeli Aircraft plans to seek additional 
executive aircraft service and conversion 
business using as its selling point its low 
labor cost—it bills labor charges at $3 
per hour. Indications are that it can 
deliver additional Convair 240 conver- 
sions, minus some customer options on 
radio and navigation equipment, in the 
United States for $300,000, with duty 
applicable to labor costs only. 

As an indication of its interest in 
executive aircraft, it has initiated devel- 
opment of a seven-passenger twin-jet 
transport, powered by GE’s J85’s (AW 
Mar. 6, p. 87 and Apr. 10, p. 108). 

Allied’s Convair is a straightforward 
conversion utilizing basic airframe and 
engines, propellers, tankage, with Israeli 
Aircraft performing a semi-major over- 
haul comprising items covered in a 
4,000-hr. check and complying with all 
service bulletins and airworthiness di- 
rectives to bring the airplane up-to-date 
technically with Federal Aviation 
Agency requirements. 

Major work was in rebuilding the 
interior. An _ Israeli architect was 
brought in as a consultant to handle 
detail design of the new cabin layout 
and develop plans for IAI’s carpentry 
shops. All furniture, seats, beds and 
lounge were made in Tel Aviv, except 
for two Burns Aero chairs. 

Cockpit equipment includes a Sperry 
A-12 autopilot with approach coupler, 
Collins 51-R-3 omni, with two omni 
bearing indicators; Collins 51-V-2 glide 
path; Aircraft Radio Corp. ARC-210 
transceiver and ARC transmitter. Plane 
has RCA AVQ-50 weather radar. 

Israeli Aircraft Industries was formed 
in April 1953 and was initially known 
as Bedek. Operation is wholly Israeli 
government-owned, but is set up as a 
private commercial enterprise, with no 
civil service connections. Program is 
aimed at supplying a wholly self-suffi- 
cient maintenance center in the coun- 
try. An FAA-approved repair facility, it 
also does major and minor airframe, 
engine and accessory overhauls. Con- 
tract maintenance is handled here for 
TWA, Air France, KLM, BEA, Alitalia, 
Swissair and Olympic Airlines. On en- 
gine overhauls it handles everything 
from the Continental C-90 up through 
the Wright R3350 piston powerplants 
and seven types of turbines. 
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sleeping giant 


the newest communications 
assignment at Amherst Laboratories 


In the event of attack...an electronic klaxon will interrupt 

the lonely vigil of tomorrow’s retaliatory force. The Air Force’s 
Minuteman will erupt from underground silos and streak 

toward enemy targets...at a moment's notice. The fire command 

will originate from a remotely located control-launch center 

and be carried by a jam-resistant signal. 

New techniques in Electronic Communications must be developed and 
converted to practicality. This is just one of the many advanced Ground, 
Air and Space Communications assignments at Amherst Laboratories. 


PROFESSIONAL STAFF AND MANAGEMENT OPPORTUNITIES 
are unlimited for Physicists, Mathematicians and Electronics Engineers 
ith advanced degrees and creative desire. 


You are invited to direct inquiries in confidence to Mr. Daine C. Maxwell, 
AMHERST LABORATORIES © 1180 WEHRLE DRIVE @ WILLIAMSVILLE, NEW YORK 


LVANIA ELECTRONIC SYSTEMS 


Government Systems Management 


for GENERAL TELEPHONE & ELECTRONIC. 





° e u 
gh Communications 





THERE IS NO CEILING 
ON IDEAS 


¢ Advanced hydrogen systems being developed by The Garrett Corporation 
solve the problem of keeping men alive and equipment operating for long 
periods of time in future satellites and space capsules. 


Engineers at The Garrett Corporation’s AiResearch Manufacturing Divisions 
are dealing with challenging problems in fast-moving fields. 


Diversification of effort and vigorous leadership have made Garrett the 
world’s largest manufacturer of aircraft components and systems and a 
leader in specialized missile and spacecraft systems. 


Major fields of interest are: 

¢ Environmental Control Systems—Pioneer, leading devel- 
oper and supplier of air conditioning and pressurization 
systems for commercial and military aircraft, and life 
support systems for satellites and space vehicles. 
Aircraft Flight and Electronic Systems—Largest supplier 
of airborne centralized flight data systems; also working 
with other electronic controls and instruments including 
missile and submarine applications. 
Missile Systems—Largest supplier of accessory power 
units, AiResearch is also working with hydraulic, hot gas 
and hydrogen systems for missiles, liquid and gas cryo- 
genic valves and controls for ground support. 
Gas Turbine Engines—World’s largest producer of small 
gas turbine engines, with more than 9000 delivered in the 
30—850 hp class. Studies include industrial and nuclear 
applications. 


Excellent positions are available for qualified men with M.S., Ph. D. and 
Sc. D. degrees for work in these areas. 


Send resume to: Mr. T. E. Watson 
THE COR Yor ATION 


AiResearch Manufacturing Divisions 
Los Angeles 45, California + Phoenix, Arizona 











WHO'S WHERE 


(Continued from page 23) 





Changes 


George G. Brown, Jr., manager, Vehicle 
Systems Programming, North American 
Aviation’s Space and Information Systems 
Division, Downey, Calif. 

Thomas D. Kegelman, chief-television 
and infrared group, United Aircraft Corp.’s 
Norden Division, Norwalk, Conn. 

Murray Spector, Diode Plant manager, 
MicroSemiconductor Corp., Culver City. 

John D. Gum, director of engineering, 
Photo-Optical Division of Consolidated Sys- 
tems Corp., Monrovia, Calif. 

George R. Dunbar, manager-aviation in- 
dustry sales, Westinghouse Electric Corp., 
Pittsburgh, Pa. 

William J. Henderson, general sales man- 
ager, FXR, Inc., Woodside, N. Y. 

Daniel R. O’Meara, sales manager-mili- 
tary products, J. A. Maurer, Inc., Long 
Island City, N. Y. 

William E. Bradley, manager of the newly 
formed Aero-Space Computer Section of 
Philco Corp.’s Computer Division, Willow 
Grove, Pa. 

Thomas C. Weston, Jr., marketing man- 
ager, Hughes Aircraft Co.’s Communica- 
tions Division, Los Angeles, Calif. 

Edward R. Williams, director of engineer- 
ing, Chromalloy Corp.’s Propellex Chemical 
Division, Edwardsville, Il. 

Stephen W. Leibholz, project engineer in 
charge of Air Trafic Control Data Process- 
ing Centrals Program, Auerbach Electronics 
Corp., Philadelphia, Pa. 

John Cammarata, manager of product re- 
liability, Arma Division of American Bosch 
Arma Corp., Garden City, N. Y. 

A. V. Gangnes, general manager, Intcr- 
state Electronics Corp., Anaheim, Calif.; 
Dr. J. F. Jenkins, Jr., director-engineering. 

H. Herbert Jackson, manager-Nimbus 
weather satellite control system, General 
Electric Co.’s Missile and Space Vehicle 
Department, Philadelphia, Pa. 

Reece V. Hensley, director of engineering, 
Systems Engineering Division, PneumoDy- 
namics Corp., Washington, D. C. 

William L. Greyson, manager of research 
and development, Tensolite Insulated Wire 
Co., Inc., Tarrytown, N. Y 

Gordon J. Schranck, regional manager, 
Kidde Aero-Space Division, Walter Kidde & 
Company, Inc., with offices in Van Nuys, 
Calif. 

Claire Bell, manager-instrument product 
engineering, Varian Associates, Palo Alto. 

Col. Guy B. Richardson, Jr. (USAF 
ret.), special consultant to the president of 
General Precision, Inc., with offices in San 
Bernardino, Calif 

Robert L. Detwiler, chief engineer, 
Miller Research Laboratories, Baltimore. 

Claude H. Smith, general manager, Min- 
neapolis-Honeywell’s Ordnance Division fa- 
cility, Duarte, Calif 

Glen C. Danks, corporate contracts ad- 
ministrator, Telecomputing Corp., Los An- 
geles, Calif 

Dr. Ercole E. Motta, director of chemical 
sciences, Dynamic Science Corp., South 
Pasadena, Calif 

Stanley H. Levin sales manager, Systems 
Division, Giannini Controls Corp., Duarte. 
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EMPLOYMENT OPPORTUNITIES 
& 


A SUGGESTION oc engineers 


looking for broader responsibilities in the jet engine field. 


Our current programs are aimed at creating next-generation systems 
throughout the power spectrum of military and commercial turboshaft and 
turbojet engines. Our business plans are aggressive. By giving you broader 
responsibilities we improve our own growth plan. We’d welcome a chance 
to learn about your desire for more responsibilities in any of the following 
areas: 

Jet Engine Component Design Engineering / Engine Test and Evaluation / Engine and Component 
Performance Analysis / Engine Systems Analysis / Information Retrieval Systems Development / 
Stress Analysis. 

Please write informally, or forward your resume in professional confidence to 
Mr. Mark Peters, Dept. 64-WO. 


FLIGHT PROPULSION DIVISION 


GENERAL Gj ELECTRIC 


Cincinnati 15, Ohio 








CHIEF CAREER oo 
PILOT 


or BEECHCRAFT = 


are interested in a bright young pilot 

who could rapidly become Chief Pilot : ENGINEERS 
of a small but heavily utilized avio- High-level long range opportunities 
tion dept of mfg corp. Aggressive, & : Fg thes ; aes ; . 
imaginati its the details of th exist for specialists where creative The world s major 

















imaginative to the 
flight operations from executive contributions can gain the recogni- 
shoulders are a must. : . 
An ATR ond at leost ‘ tion they deserve. Programs in- . Plestri 
ie eee ote clude supersonic aircraft, missile ss parang Sim po gee 
are also poem targets, ground support equipment bey Neg job 
agen and a a D. Minimum Offering top pay and 
: ; ; requirements are 4 years experi: liberal benefits (plus 
ov are a pilot whose only interest is F : “3 
Rying pleats don’t —. ‘ ence and a degree or the equiva- = an ideal location), 
lent. Lenkurt Electric has 


Air mail complete resume including - : : 
salary requirements to immediate openings 


P-6502—Electronics ANALOG COMPUTER for qualified men in: 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. en , 
APPLICATIONS ENGINEERS pcb 


instrumentation 


specialist in tele- 
communications, 























SALES ENGINEER Experienced in operating and pro- : Standards 
gramming problems on computers Quality Assurance 

selling to the cirteecs noche man with engine evar in the areas of stability and control, Cummnesal 

Sear tel cael ene ee Ce auto-pilot simulation and trajectory a Development 


reverser and sound suppressor sections. Locations . ‘ “See 
Los Angeles, Dallas, Kansas City. Send resume to analysis of aircraft and missiles. S  Feeesincensinies Cen 
eq - D e 


P.6372, Aviation Week AS < 
Class. Adv. Div., P.O, Box 12, N. Y. 36, N. Y Qualified Engineers may telephone degree and one year’s 


or send resume in confidence to GOOD experience. 


C. R. Jones, Employment Manager. Send aa or call 
collec 0: 








Don’t forget the = 
BOX NUMBER BEECH halaman 

gums ts ie enamine deat tesnes o> pot AIRCRAFT CORPORATION 
= LENKURT FLECTRIC 


the box number on your envelope. It’s our 
only means of identifying the advertisement WICHITA KANSAS 
you are answering. = — ad GEMERAL TELEPHONE & ELECTRONICS 


~ 
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EMPLOYMENT OPPORTUNITIES 


Senior 
Aero-Propulsion 
Specialist 


There is, in Boeing’s Transport 
Division, an opening of unique 
potential for a Senior Aero- 
Propulsion Specialist inter- 
ested in the challenge of 
advanced aircraft of the future. 


The Senior Specialist will di- 
rect parametric analysis of the 
interplay between arbitrary 
propulsion system configu- 
rations and the airplane’s 
structure and aerodynamic 
performance for selected 
transport-type missions. Ulti- 
mate power plant and control 
systems for future VTOL air- 
craft will come from this 
effort. Detailed understanding 
of power plant cycles, weights, 
sizing and drag is mandatory. 
A strong background in VTOL 
aircraft and structures design 
is desirable. Salary will range 
up to $17,000 depending upon 
your educational and experi- 
ence backgrounds. 


Drop a note, today, to: Mr. William 
H. Cook, Chief Engineer — Tech- 
nology, Transport Division, Boeing 
Airplane Company, P. O. Box 
707 -8LA, Renton, Washington. 


SELDEN l= 


.. environment for 
dynamic career growth 


| Airline Fit. 





ADDRESS BOX NO. REPLIES TO: Bor No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 386: P. O. Bor 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 11: 255 California St 





POSITION WANTED 


| Group of Flight Engineers seek new positions. 


Ages 26-44. Logged time—6000 hours. All 
hold current Canadian Flight Engineers Li- 
cense on L1049 Super-Constellation. Some 
hold Commercial Pilots License. Several held 
Canadian Maintenance Engineers License on 
four engine and smaller aircraft. Box 6- 
Lachine SUB 6, P.Q. Canada. 


Electronics /Comm. Supv. Schd. Airlines 20 


| yrs. exp. Air/Grnd/Nav. Instl/Mtc. and Gen. 


Air Carrier Ops. DC3 to Jets. FCC 1st. Mem. 


| IRE. PW-6468, Aviation Week. 


Engineer—2300 hrs. Current 
DC-6, DC-7. Also qualified all model Con- 
stellations including 1649. A&E. Age 30, 
single. Will relocate anywhere for permanent 
pos. K. H. Conrad, 21 Edmonds St., Somer- 
ville 45, Mass. 





IN ALL INTERESTS OF AVIATION 
If You‘re Important, you either read 


AVIATION WEEK 


or you advertise in it, or both. 











Your Inquiries to 
Advertisers Will 


Have Special Value... 


—for you—the advertiser—and 
the publisher, if you mention 
this publication. Advertisers value 
highly this evidence of the publi- 
cation you read. Satisfied adver- 
tisers enable the publishers to se- 
cure more advertisers and—more 
advertisers mean more informa- 
tion and more products or better 


service—more value—to YOU. 














SEARCHLIGHT SECTION 
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write for 


Free Catalog 
700—Boeing Starter Generator 
NEW Price $65.00 ea. 

—ELECTRIC TACHOMETER 
$22.50 SETS (0-300 RPM) 
BENJAMIN SALES CO. 


3235 Fenkell Detroit 38, Michigan 








Low Time 
Super C-46 Airlines 
AEF-T-Category 
Plush 48 seat airliner 
Full Airline Radio 


Price $49,900 
FS-6359, Aviation Week 
Class. Adv. Div., P.O. Box 12, N.Y.36, N.Y. 








EXECUTIVE CONVAIR 340/440 


Airesearch interior, full complement 
radio, radar, Al2. Spares include zero 
QEC. $550,000. Lease purchase available. 


Welsch Aviation Company 
LeGuardia Airport, New York TW 8-5420 








OFFERING 


New AN-104-B antennas $15.00 ea. 

Complete CRT-3 Victory Girl. 

Radio Survival Sets $100.00 Set 

Certified like New MG-149-F inverters $10.00 ea. 


VETS. DIST. CO 
3613 N. Western Pky. 
SP 8-8904 


Louisville, Ky. 





1DDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div, of this publication. 
Send to office nearest you. 
NEW YORK 386: P. 0. Box 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRA NCISC O 11: 255 California St. 





FOR SALE 


For Sale—PBY SA Amphibian. Newly li- 
censed for cargo-passenger operation—Two 
crew operation—All surfaces recovered. 
FS-5964, Aviation Week. 


For Sale—Howard Super Ventura. One year 
since manufacture. FS-5963, Aviation Week. 


For Sale—Executive Dehavilland Dove. Low 
time—-All mods complete—New Interior— 
Exterior. FS-5962, Aviation Week. 


Sikorsky Helicopter Parts, largest inven- 
tory in country. Write for copy. Stinson 
Field Aircraft, P.O. Box 1738, San Antonio 
6, Texas, CA 4-8434. 


SPECIAL SERVICE 


Thinking of buying an airplane? Could you 
use the counsel of an experienced employed 
Corp. Chf. Pilot? Familiar with DC-3 and 
all light Twin operations, equipment, limita- 
tions, market prices, operating expenses, 
without salesman’s blarney! SS-6500, Avia- 
tion Week. 








FOR SALE 

pc- 3 Corp. owned 1350 HP Paw 1830- 94 
Engines Dual 360 comm., dual Collins omnis 
& R.M.Is, C-4 gyrosyn, Sperry A-3 Auto- 
Pilot, Fuel Flow meters, new boots, tires, 
fabric, cockpit panelling, seats 22, gross 
26,200 will gross 26,900 with rudder mod. 
$85,000. Will demonstrate Eastern U.S. GI 
14-2192 P.O. Box 113, Ridgewood, N. J. 





WHERE TO BUY 














Don’t forget the 


BOX NUMBER 


When answering the classified advertise- 
ments in this magazine don’t forget to put 
the box number on your envelope. It's our 
only means of identifying the advertise- 
ment you are answering. 














FASTENERS FOR AIRCRAFT AND MISSILES | 
immediate Delivery—AN—N.A.S.—M.S.—6 Dig 
CERTIFIED TO GOVERNMENT SpaciFiCATIONS 
Boi ts—Nuts—Rivets—Screws—Stud pe patel nog 
External Wrenching Bolts—Dowel and Lock P 


Mercury air parts co., nab 
9310 West Jefferson fave. Culver Ci pers, 
Telenhone—UPton 0-592 ‘eletype—CVR CY 4136 
TOUGH sPUCIAs 3 ps DAY DELIVERY 
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RIDL Model 34-13 


The RIDL Model 34-13 is a special purpose Pulse Height 
Analyzer with time base Multiplexing storage and trans- 
mission ability. It may be used to measure and store low 
level signals from transducers linked with any type of 


sensing element or from any type of radiation equipment 


as analyzer 

The Model 34-13 is a complete laboratory instrument, 
capable of analyzing pulses of varying amplitude — of 
storing data for short or extended periods of time — and 
of relaying information through either redundant or de- 
structive readout through a telemetering system. Data is 
quickly cleared from the memory in preparation for a new 
cycle of analysis, storage, and readout. 


as multiplexer 
The Model 34-13 may be used as a serial input multi- 
plexer — starting with such information as that from hu- 
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Power Consumption: 1 watt Size: 5’x6"x6” 
Temperature Range: —10°C. to +-55°C Weight: 5.1 Ib. 
Channel Width: 1% of full scale Count Rate: 
5 x 104/ sec. 
Shock and Vibration tested. 


For full details write today for Model 34-13 brochure. 


Radiation . oe Development Laboratory, mo 


ILLINOIS 
RADILAB 
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Bioastronautics Effort 


Your editorial on bioastronautics in the 
Mar. 6 issue points up one of the most 
serious problems this country faces in 
achieving manned space flight on a signifi- 
cant scale. Missile systems have been 
thought of in at least some quarters as con 
sisting of five major subsystems: airframe, 
propulsion, guidance, control and warhead 
or payload. Each of these major subsystems 
has received major technical and financial 
support. As a matter of record, entire plants 
have been constructed to supply each one 
of them. 

Today we are talking seriously about 
going into space. In place of a warhead, 
there will be a manned capsule. The 
amount of effort required to develop a 
truly effective manned payload is certainly 
equivalent to or greater than that required 
for a nuclear warhead. It is, therefore, ap- 
parent that the manned payload must be 
considered a major subsystem and supported 
in proper proportion to the effort expended 
on the other parts of the vehicle. Unless 
this is done, there is strong likelihood that 
the engines, airframes, etc. will be avail- 
able long before the manned capsule has 
achieved a state of development which will 
make manned space flight a useful accom- 
plishment. 

There obviously exists a need for a strong 
national bioastronautics effort geared to 
provide a family of payloads for selected 
missions. This will require a long period 
of component and subsystem development. 
Unless foresight and action are exercised 
right now to institute such a program, our 
efforts in manned space flight will be se- 
verely restricted. 

Your calling this to the attention of your 
readers in your editorial is a step in the 
right direction and I should like to con- 
gratulate vou on your timeliness. 

James A. REEves 
Executive Vice President 
Spacelabs, Inc. 

Van Nuys, Calif. 


Polar Route 


The article concerning U. S. foreign air 
policy (AW Jan. 30, p. 38) was informative 
and interesting, but it touched only briefly 
on an area that has almost suddenly gained 
a paramount importance in U. S. air trans- 
port negotiations with European countries 
the Europe-West Coast polar route. 

However, I would like to discuss an aspect 
of this route that is more domestic than 
foreign in its bases. This aspect revolves 
around the State Department-CAB policy of 
restricting the foreign flag carriers applying 
for West Coast routes to serving either San 
Francisco or Los Angeles, but not both 
cities. This policy is beneficial to neither the 
U. S. nor, of course, the foreign countries, 
but most of all the two cities. As a former 
and recent resident of the San Francisco 
Bay area, I know that the Air France-Luft- 
hansa case was closely watched there by the 
San Francisco press, and the case decision 
was regarded as something more than dis- 
tressing. 
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It is my understanding that the policy is 
designed to prevent the foreign airlines from 
capturing too large a share of the polar route 
trafic from the U. S. airline operating thc 
route. This end is sound, I am sure; it is the 
means to the end that needs to be altered. 
\t the moment, the either/or clause curbs 
the foreign carriers’ trafic by limiting them 
to operation from one of the two cities, with 
another limit on number of flights. I have 
been able to discover no reason why both 
cities could not be served by the foreign 
airlines, as co-terminals, if their flights were 
further restricted—the end would be the 
same; the means would be changed. That is, 
if one airline is serving one of the two cities 
with two round trips weekly, it gains no seat 
mile advantage if it is allowed to serve both 
cities with one round trip from each per 
week. The end result is the same as far as 
State Department desires are concerned, but 
both cities benefit. 

Specifically, Air France applied for a 
polar route to both San Francisco and Los 
Angeles, was forced to choose between the 
two cities despite entreaties from all parties 
concerned, and decided on Los Angeles 
presumably and foolishly because of that 
city’s population “advantage” over San 
Francisco. Just after Air France’s decision 
(a little over a year ago), Lufthansa, having 
made the same application to serve both 
cities, was forced to make the same deci- 
sion. Because of San Francisco’s distress at 
Air France’s forced choice (a great amount 
of wooing had been done by both cities to 
get Air France after the element of choice 
had been revealed, as well as the fact that 
TAI was also to serve whatever city Air 
France chose), Lufthansa was somehow en- 
couraged to choose San Francisco. 

Now, although both Los Angeles and San 
Francisco gained a foreign carrier, each 
could have gained two foreign carriers. Fur- 
thermore, doubtless there are people in 
San Francisco who travel by Air France for 
reasons of preference, and v.v. for Luft- 
hansa and Los Angeles passengers, so they 
are simply being inconvenienced by having 
to go between the two cities. And the re- 
sult is, though perhaps to a small degree, 
that Air France is getting San Francisco 
trafic while also operating two weekly round 
trips from Los Angeles, and v.v. for Luft- 
hansa. Exactly the situation not wanted 
by the State Department. As another ex- 
ample, I know that many people take the 
time to go from San Francisco to Los 
Angeles to connect with SAS’s polar flight, 
so SAS might as well serve San Francisco, 
with appropriate reductions in Los Angeles 
service to keep seat capacities the same. 
BOAC, in what seems to be the same kind 
of situation, has been granted Los Angeles 
rights in addition to its San Francisco serv- 
ice; it is true as well that British concessions 


may have played an important part in the 
award. But the point is that the State De- 
partment is not keeping the foreign airlines 
from carrying both Los Angeles and San 
Francisco traffic by limiting them to serving 
only one of these cities. 

Finally, I would like to direct this plan 
not so much to those cases which are de- 
cided and closed, but to those which are 
to come, and in which, unlike the Air 
France-Lufthansa case, San Francisco seems 
unrightfully to stand no chance: Air-India, 
Alitalia, KLM; and, it will surely follow, 
E] Al, Sabena, Swissair, perhaps Iberia, 
and why not, some day, Olympic and South 
\frican? Let’s look ahead. It is probable 
that in most of these cases and the course 
of their negotiation the either/or clause will 
occur, and where it does, as an admitted San 
Francisco booster, I must state frankly that 
there is no reason why the airline involved 
should be caused to choose Los Angeles be- 
cause of unnecessary State Department 
policy and meaningless population figures 
when both cities can be served with no in- 
crease in traffic for that airline. 

If the either/or clause does not occur, 
or if one of the airlines to come would 
rather serve one of the two cities with more 
flights, then this is another matter. But 
where rights to both cities are requested 
then, again, I see no reason why Air-India, 
for example, couldn’t be granted traffic 
rights to both cities with, say, two round 
trips from each per week, instead of rights 
to only Los Angeles with four round trips 
per week. As suggested in your article, there 
may be changes in the U.S. foreign air 
policy when the Kennedy Administration 
arrives at this problem; it is to be hoped 
that this disgruntling aspect of the West 
Coast polar route cases will be beneficially 
affected by such changes. 

Concerning an entirely different matter, 
I would like to serve up some praise to your 
comprehensive articles on the smaller for- 
eign air carriers—Ethiopian, et al—that 
have appeared from time to time. Keep 
‘em coming—there are plenty of foreign air 
carriers to be written about. 

Bruce HAxTHAUSEN 
Huntington, N. Y. 


Inboard Spoilers 


Although it is not my intention to pounce 
on what might be a slip of the pen, I'd like 
to offer a clarification of a paragraph found 
in an article in the Mar. 20 issue of Avta- 
TION WEEK (pp. 67-75). Mr. Reed men- 
tions that when the inboard spoilers are cut 
out and the speed brake handle actuated, 
the outboard spoilers will be deployed. This 
is accurate, but this method of controlling 
runaway trim, jammed stabilizer, etc., will 
result in a pitch-up tendency of the aircraft; 
not pitch down as Mr. Reed suggests. This 
must be true because lift is disrupted aft of 
the center of gravity; lift forward of the CG 
remains boosting the aircraft upward. This 
is, of course, a minor correction to an other- 
wise fine article. 

1/Lt. Tuomas M. O’BrIAn 
41st Air Refueling Squadron 
Griffiss AFB, N. Y. 
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HIPERNAS! 


It can pinpoint a long-range missile on target. Guide a 
satellite or space ship to any point in the universe. 
Regulate the predetermined course of a surface vessel 
or submarine to any spot on the seven seas — by any 
route, however circuitous. 

In manned vehicles, it will give exact position — even 
without an atmosphere — independent of gravity, sea, 
wind, and weather conditions — without fixes on hori- 
zon or stars — after days and weeks of travel. 

This is Hipernas, a self-compensating, pure inertial 
guidance system developed by Bell’s Avionics Division. 
Designed for the U.S. Air Force, Hipernas is so versa- 
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SAC’S MOST UNUSUAL MISSILE 


To enemy radar, these are all B-52’s. Altitude, performance, radar return and 


flight patterns confirm this. 


But two of these bombers are decoys . . . diversionary missiles to lure the firepower 


of the enemy away from target-bound B-52’s. 


Each SAC B-52 can carry McDonnell GAM-72 Quails in addition to its prime 
target bombload. By simulating the characteristics of the parent aircraft and 
saturating enemy defense systems, the GAM-72 greatly increases the deterrent 


potential of a bomber striking force yet costs less than 2% of the cost of a B-52. 


McDonnell is now delivering GAM-72 missiles, launch gear, support equipment 


and pomber controls to Strategic Air Command operational squadrons. 


For illustration suitable for framing 
write: Dept. 80, McDonnell Aircraft 
St. Louis, Mo. 
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